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Plants have always been common source of medicaments either in the form 
of traditional preparations or as pure active principles. In a survey done by WHO 
it has been estimated that 80% of more than 4000 million inhabitants of the world 
rely chiefly on traditional medicines for their primary health care needs and it can 
safely be presumed that a major part of traditional therapy involves the use of 
plant extracts of their active principles. In the developed countries too plants 
derived drugs are important. In USA, for example, 25% of all prescriptions 
dispensed from community pharmacies, contain plant extracts or active principles 
prepared from higher plants. 
It is mainly during the last 100 years that some of the active ingredients 
present in herbal prescriptions have been isolated and introduced into 'modem' 
medicine. Famsworth et. al pointed out in their review article that there are at least 
119 distinct chemical substances derived from plants that can be considered as 
important drugs currently in use. A few of the drugs are simple synthetic 
modifications of naturally occurring substances. In some instances, the natural 
products have now been replaced by commercially available synthetic products. 
Thus the drugs derived from plant still occupy an important position. 
In the present studies we have carried out systematic chemical 
investigations of four important medicinal plants and isolated and elucidated the 
structures of a number of compounds, including five new constituents. These 
products may be helpful to other researchers who are mainly concerned with 
biological activity of herbal constituents. 
The theoretical part of the thesis includes a critical review of the chemistry 
of flavonoidic as well as terpenoidic compounds and highlights the recent 
advances in the analytical techniques applied to their isolation and structure 
elucidation. 
The different compounds isolated from these plants belonging to different 
families are as follows: 
1-a Terpenoids from the leaves of Acacia tortilis (Leguminosae) 
I: Lupan-3-ol,12,20-diene : (new terpenoid) 
C30H48O 
MW 424 
M.P. 165-66°C 
[a]D °^ + 24.54 (CHCI3) 
white shining crystals from benzene-Petrol (I) 
Ac20/pyridine (mild) -> monoacetate m.p. 152°C 
Structure elucidation is based on chemical reactions, IR, 'H-NMR, Mass and 
'^ C-NMR. 
II: Lupan-12,20-dien|-3-one : (new terpenoid) 
C30H46O 
MW 422 
M.P. 195°C 
white shining crystals from chloroform-methanol 
(II) 
Structure elucidation is based on chemical reactions, IR, 'H-NMR, Mass and 
'^ C-NMR. 
I l l : Friedelin: 
C30H50O 
MW 426 
M.P. 262-64°C 
[a ] ' ' 546 -29.4*' (CDCI3) 
white needle crystals from chlorofonn-methanol. 
(Ill) 
Structure elucidation is based on chemical reactions, IR, H-NMR and Mass. 
IV: P-Amyrin 
C30H50O 
MW 426 
M.P. 198°C 
[ajo'^ 88.4°(CDCl3) 
(IV) 
white needle crystals from chloroform-methanol. 
Ac20/pyridine (mild) -> monoacetate, m.p. 241-42°C 
Structure elucidation is based on chemical reactions, IR, ' H - N M R and Mass. 
V : P-sitosteroI 
C29H50O 
MW 414 
M.P. 136-37°C 
22 [a]D^' -32.1° (CDCI3) 
C2H5 
(V) 
white needle crystals from chloroform-methanol. 
Ac20/pyridine (mild)-> monoacetate, m.p. 114-15°C 
benzoate-> monobenzoate, m.p. 145-46°C 
Structure elucidation is based on chemical reactions, IR, 'H -NMR and Mass. 
1-b Flavonoids from the leaves ofAcacia tortilis (Leguminosae) 
VI: 5,7,4'-trihydroxy Flavone (Apigenin) 
C15H10O5 
MW 270 
M.P. 352°C 
Yellow crystals from benzene-acetone 
Ac20/pyridine (mild) -> triacetate m.p. 183-84°C. 
Structure elucidation is based on chemical reaction, I.R. 'H-NMR, Mass and UV. 
VII: 5,7,3'»4'Jfetrahydroxy flavanone (Luteolin) 
CifHioOg 
MW 286 
M.P.>315°C 
Yellow crystals from ethylacetate-acetone 
Ac20/pyridine (mild) -^ tetraacetate m.p. 200-01°C. 
Structure elucidation is based on chemical reactions, I.R., 'H-NMR, Mass and 
UV. 
VIII: 3, 5,7,3,4' -Pentahydroxy flavone (Quercetin) 
C15H10O7 
MW 302 
M.P. 311-12°C 
OH 
OH 
Yellow crystals from methanol 
AczO/pyridine (mild) -^ Pentaacetate m.p. 194-95°C. 
Structure elucidation is based on chemical reactions, I.R. 'H-NMR, Mass and UV. 
IX : 5,7-dihydroxy-4'-p-methyl benzyl isoflavone : (new isoflavone) 
HO. 
C23H18O4 
MW 358 
M.P. 168°C 
Pale yellow crystals from methanol 
2" 3" 
CH» 
OX) 
Structure elucidation is based on chemical reactions, I.R. H-NMR, Mass and UV. 
X: Vitexin 
C21H20O10 
MW 432 
M.P. 263-64°C 
Yellow crystals from methanol-chloroform 
Ac20/pyridine (mild) —^ heptaacetate m.p. 154-56°C. 
Structure elucidation is based on chemical reactions. I.R., 'H-NMR, Mass and 
UV. 
XI: 2',6'-dihydroxy chalcone-4'-0-glucoside (new chaicone) 
CH2OH 
C21H22O9 
MW 418 
M.P. >280°C 
H 
H 
OH 
Yellow crystals from methanol-chloroform 
Ac20/pyridine (mild) -> hexaacetate, m.p.l78°C 
Structure elucidation is based on chemical reactions, LR. 'H-NMR and Mass 
2-Flavonoids from the leaves of Lannea acida (Anacardiaceae) 
1 : 6,7-(2",2"-dimethyl chromeno)-8-Y,y-dimethyIallyl flavanone 
C25H26O3 \ y 
MW 374 
M.P. 92°C 
(I) 
White needle crystals from benzene-ethyiacetate 
Structure elucidation is based on chemical reactions, 'H-NMR and Mass 
II: 3',4'dihydroxy-7,8-(2",2"-dimethyl chromeno)-8-Y,y-dimethylaIlyI flavonol 
C25H24O6 
MW 420 
M.P. 165°C 
Yellow needle crystals from methanol 
Ac20/pyridine (mild) -^ diacetate m.p. 120-21°C 
Structure elucidation is based on chemical reactions, IR, 'H-NMR, Mass and UV. 
Il l : 7-methyl tectorigenin 
C17H14O6 
MW 314 
OH 
M.P. 236-37°C 
Yellow needle crystals from methanol 
OH O 
(HI) 
Ac20/pyridine (mild) -> diacetate m.p. 182-84°C 
Structure elucidation is based on chemical reactions, IR, *H-NMR, Mass and UV. 
IV: 
CnH 
MW 
M.P. 
Irisolidone 
[14O6 
314 
192-93°C 
H3CO OCH, 
OH O 
(IV) 
Light yellow shining needle crystals from methanol 
Ac20/pyridine (mild) -> diacetate m.p. 162-63°C 
Structure elucidation is based on chemical reactions, IR, ' H-NMR, Mass and UV. 
3-Flavonoids from the leaves of Viburnum cotinfoiiuiii (Caprifoliaceae) 
1: 5,7,3',4'-tetrahydroxy flavanone (Eriodictyol) 
C15H12O6 
MW 288 
M.P. 263°C 
Yellow cubes from chloroform-methanol 
Ac20/pyridine (mild) -> tetraacetate m.p. 143-44°C 
Structure elucidation is based on chemical reactions, IR, 'H-NMR, UV. and Mass 
OH 
HO 
(H) 
II: 5,7,3',4'-tetrahydroxy flavone (Luteolin) 
C15H10O6 
MW 286 
M.P. >320°C 
Yellow crystals from ethylacetate-acetaone 
Ac20/pyridine (mild) -> tetraacetate m.p. 200°C 
Structure elucidation is based on chemical reactions, IR, *H-NMR, UV. and Mass 
III: 5,7,4'-trihydroxy flavanone (Naringenin) 
C15H12O5 
MW 272 
M.P. 248-50°C 
Yellow needle crystals from benzene-acetone 
Structure elucidation is based on chemical reactions, IR, 'H-NMR, UV. and Mass 
IV : 1-4', II-4', 1-5, II-5, 1-7, II-7-hexahydroxy [1-3', II-8] biflavone 
(Amentoflavone). 
C30H18O10 
MW 538 
M.P. 253-55°C 
OH O 
OH 
(IV) 
yellow needle crystals from methanol 
Ac20/pyridine (mild) -> hexaacetate, m.p. 240-42°C 
Structure elucidation is based on chemical reactions,'IR, 'H-NMR, U.V and Mass. 
V : 1-5, II-5,1-7, II-7,1-4', II-4'-hexahydroxy [6-0-8] biflavone (new biflavone). 
CsoHigOii 
MW 554 
M.P. 222-23°C 
(V) 
Pale yellow crystals from methanol-chlorofonn. 
Ac20/pyridine (mild) -» hexaacetate m.p. 155°C 
Structure elucidation is based on chemical reactions, IR, 'H-NMR, Mass and UV. 
VI: 4'-methoxy scutellarein 6-O-rutinoside. 
C28H32O15 
MW 608 
M.P. >275°C 
OH 
H " C ^ 
H(M 
H0X<r 
HO 
HO 
(VI) 
Pale yellow crystals from ethyleacetate-alcohol. 
Ac20/pyridine (mild) -> octaacetate m.p. 166-68°C 
Structure elucidation is based on chemical reactions, IR,'H-NMR, Mass and UV. 
10 
VII: Pectolinarigenin 7-O-rutmoside (Pectolinarin). 
C29H34OJ5 
MW 622 
M.P. 248-50°C 
H 
„,^^^ 
? 
H(M 
OH 
H,C^  
HO 
OCH, 
(VII) 
Yellow needle crystals from ethylacetate-methanol. 
Ac20/pyridine (mild) -> heptaacetate m.p. 136-38°C 
Structure elucidation is based on chemical reactions, IR, ' H - N M R , Mass and UV. 
VIII: Scutellarein-7-diglucoside. 
C27H30O16 
MW 610 
M.P. > 300°C 
HCT 
HO 
OH 
(VIII) 
Yellow needle crystals from benzene-methanol. 
Ac20/pyridine (mild) -> decaacetate m.p. 238-39^C 
Structure elucidation is based on chemical reactions, ' H - N M R , UV. and Mass. 
4-a- Terpenoid from the base of leaves of Caryota urens (Palmae). 
I: Triacontane : (mixture) 
C30H62 
* 
MW 422 
M.P. 62-67°C 
Colourless crystals from carbon tetrachloride-acetone 
Structure elucidation is based on chemical reactions, IR, H-NMR, Mass and 
GC/MS. 
A 
II : Lupeol 
C30H50O 
MW 426 
M.P.214-15°C 
[a]D^° + 23.64 (CHCI3) 
Solid from methanol-chloroform. 
Ac20/pyridine (mild) -^ monoacetate m.p. 218-20°C 
Structure elucidation is based on chemical reactions, IR, 'H-NMR and Mass. 
I l l : Myricadiol 
C30H50O2 
MW 442 
M.P. 259-60°C 
HO' 
CH2OH 
(III) 
Colourless amorphous powder from benzene-ethylacetate 
Ac20/pyridine (mild) -> diaacetate, m.p. 245-47°C 
Structure elucidation is based on chemical reactions, IR, ' H - N M R and Mass. 
IV: P-Sitosterol (mixture) 
C29H48O 
MW 412 
M.P. 159°C 
[a]D'°-53.48 (CHCI3) 
White crystals solid from methanol-chlorofomi 
AciO/pyridine (mild) ^ monoacetate, m.p. 126°C 
Structure elucidation is based on chemical reactions, IR, ' H - N M R , Mass and 
GC-MS. 
V : Tetracosnoic acid. 
C24H48O2 
MW 368 
M.P. 87°C 
Structure elucidation is based on chemical reactions, IR,'H-NMR and Mass. 
I 
VI : Ursolic acid 
C30H48O3 
MW 456 
M.P. 284-88°C 
*coon 
HO' 
(VI) 
Shining needle crystals from chloroform -methanol 
Ac20/pyridine (mild) -> monoaceiate, m.p. 263-64°C 
Structure elucidation is based on chemical reactions, IR,' H-NMR and Mass 
4-b- Flavonoids from the base of leaves of Caryota urens(Palmae). 
VII: 5,7-dihydroxy 4'-0-methyIflavone (Acacetin) 
C16H12O5 
MW 284 
M.P. 261-63°C HO 
OCH, 
(VII) 
13 
CH2OH 
AC2O pyridine (mild) ->• diacetate m.p. 204°C 
Structure elucidation is based on chemical reactions, UV and IH-NMR. 
VIII: Sorbifolin 6-glucoside 
C22H22O11 
MW 462 
M.P. >310°C 
Yellow needles from ethylacetate-methanol. 
Ac20/pyridine (mild) -> hexaacetate, m.p. 110-11°C 
OH 
Structure elucidation is based on chemical reactions, IR, H-NMR, Mass and UV. 
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Plants not only provided man food and fabric but also cured him from 
several diseases. Medication by herbs was the sole way against a lot of diseases. The 
early medicines of Pharaons (3,000 B.C.), the Greek (400, B.C., Hippocratics), the 
Roman (37 B.C., Disoscorides) as well as those of middle ages examplified by the 
Arab Physicians (Avicenna 980-1037, Rahzes 865-925) relied mainly on plants for 
therapy. In recent days attention is re-directed towards the plant drugs for less side 
effect trettbies. Every year a very large number of natural products are screened for 
their chemical, therapeutic, biological and industrial potentials. In addition to their 
medical actions.natural products are used by taxonomists for phytogenetic studies. 
Flavonoids and terpenoids have been used as taxonomic markers in several cases'. 
The flavonoids, one of the most numerous and wide spread group of the 
natural products are important to man not only because they contribute to plant 
colours but also because many members (e.g. coumestrol, phloridzin, rotenone) are 
physiologically active .^ They are universally distributed among vascular plants and 
found practically in all parts of plants. Gabor^  has reviewed trends in research on the 
pharmacodynamic effects of flavonoids, mostly rutin and its derivatives. With the 
extensive screening programmes of plant products for anticancer drugs,''"^ it is not 
surprising that claims have been made that flavonoids may contribute to or be 
effective in combating certain types of cancer.^  Numerous other physiological and 
biological activities have been attributed to them.'"'" The main group of flavonoids 
that are well known to possess ^estrogenic activities are the isoflavones, such as 
genistein". 
BIOLOGICAL ACTIVITY OF FLAVONOIDS; 
It is well known that some flavonoids can act as antispasmolytic agent 
by relaxing smooth muscles in various parts of the mammalian body.'^ Quercetin 3-
glucoside and rutin induced a concentration dependent inhibition of the spontaneous 
contractions of rat ileum.' Rutin has been reported to induce smooth muscle 
relaxation in various other in vitro preparation such as guinea-pig colon and rat 
duodenum at similar concentrations.'^ 
Flavonoids may also exhibit useful antibacterial activity. Several flavonoids 
have been shown to have potential as hepatoprotective agents,''* such as dihydro-
kaeiflpferol 3-rhamnoside and 5,7,3',5'-tetrahydroxy flavanonol S-rhan^oside, 
showed/som^phepatoprotective activity . 
Three diprenylisoflavones, 6,8-diprenylgenistein, 6,3'-diprenylgenistein and 
derrisisoflavone were found to be active antifungal agents against the human 
pathogen, trichophyton mentagrophytes 16 
A recent survey of the literature showed that the flavonoid field is still very 
popular with the chemists and their interest is increasing in isolating new flavonoids 
and their physiological j ^ activity. A large numbers of naturally occurring new and 
novel flavonoids are added to the literature every year. Few of the recently isolated 
flavonoids are listed for ready reference to the studies reported in the thesis. 
1. Flavone: 
Kazutaka Nishikawa eJ al^^ have isolated 5,2'-dihydroxy-6,7,8,3'-tetra-
methoxy flavone (1), from Scutellaria baicalensis. 
OMe 
MeO 
MeO 
2. C-glucosyl flavone: 
Davyson de L. Moreira et aO^ have isolated kaplanin (2) from the 
dichloromethone fraction of the methanolic extracts of leaves of Pipes ihotzkvanum. 
rOH 
Tsutomu Hatano et aO^ have isolated three C-glycosidic flavonoids, 
cassiaoccidentalin A-C (3-5) from Cassia occidentalis. 
Rha 
3 : R ' = R ^ = H; R^  = Rha 
4 : R ' = H; R^  = OH;R'=Rha 
5 : R ' = CHJ; R^  = OH;R^=Rha 
3. Flavone glycosides: 
Salwa F. Farag et al?^ have isolated new flavone glycoside, identified as 6,4'-
dimethoxy-5-hydroxy flavone 7-0-(5-D-glucopyranoside (6) from rhizomes Iris 
carthaliniae. 
OMe 
Glc-( 
MeO 
4. Acylated Flavone glucosides A.F.G.; 
A.G Damu et al.^^ have isolated two new A.F.G skullcapflavone I 2'-0-P-D-
(3"-E-cinnamonyl) glucopyranoside (7) and skullcapflavone I 2'-0-P-D (2"-E, 
cinnamonyl) glucopyranoside (8) from the whole plant of Andrographis 
serpyUifolia. 
x^ 
CH30 
(7) 
Prenyiated flavones: 
^^^^^ 
(8) 
Jose I. de Souze et al.^ ^ have isolated three new prenyiated flavones, identified 
as 5,7,5'-trimethoxy-6-(3"-hydroxy, 3"-methyl-trans-but-l "-enyl)-3',4'-methyiene-
dioxy-flavone (9), 5,4' dihydroxy-3',5'-dimethoxy-6-7-(2",2"-dimethyl pyran)-flavone 
(10) and 5,4'- dihydroxy-8,3',5'-trimethoxy-6,7-(2",2"-dimethylpyran)-flavone (11) 
from the aerial parts of Neoraputia paraensis. 
OMe 
OMe " V ^ 
5" (9) 
OMe 
OR2 o 
10: R| = H; R2 = H; R3 = H 
11 : R, =OMe; R2= H; R3 = H 
6. Fiavonoid sulfates: 
Petra Mann et al.^ "' have isolated three novel compounds, quercetin 
7-methyIether-3,3'-disulfate (12), 3,7-dimethylether-4'-sulfate (13), and quercetin 
3',4',7-trimethylether-3-sulfate (14) from different Argyreia & Ipomoea species. 
12 : R, = OSO3 Na; R2 = OCH3; R3 = 0S03Na; R4 = OH 
13 : R, = CH3; Rj = OCH3; R3 = OH; R4 = 0S03Na 
14: R, = 0S03Na; R2 = OCH3; R3 = OCH3; R4 = OCH3 
7. Fiavonoid glucuronides; 
Ying Huang et al.^^ have isolated three fiavonoid glucuronides, 7-0-P-
glucuronide of apigenin and Luteolin and apigenin 7-0-P-(2"-0-a-rhamnosyl) glucur-
onide (15) from Picria fei-terrae. 
OH o 
(15): R = (2"-0-a-rhamnosyl)-P-glucuronyl 
8. A methylene dioxv flavonol; 
Eliane O. Ferreira et al^^ have isolated 3,5,3'-trihydroxy-4'-methoxy-6,7-
methylene dioxy flavonee (16) from arrial part of Blutaparon portulacuides. 
9. Dihydroflavonols; 
il Islam et al.^^ have isolated (2R, 3S)-(+)-3', 5-dihydroxy-4',7-
dimethoxy dihrydroflavonol (17) and (2R, 3R)- (+)-4',5,7-trimethoxy dihydro-
flavonol (18) from the stem bark of Lannea coromandelica. 
H3C0, 
(X,'ll, 
(18) 
Dagoberto Alavez-Solano eS al?^ have isolated(uir^ 3-hydroxyflavanones, 
jayacanol (19) and mundulino (20)jfrom roots of Lonchocarpus oaxacensis. 
:"*OH 
OH O H 
19 R = OH 
20 R = H 
^ 
10. Acvl glucosvlated flavonols; A.G.F 
Fafekr=©7P?=^ Andrade et al}^ have isolated two new A.G.F. 6-methoxy 
kaempferol-3-P-D-6" (P-coumaroyl) glucopyranoside (21) and 6-methoxy quercetin-
3-0-P-D-6" (P-coumaroyl) glucopyranoside (22) from Paepalanthus polyanthu, P. 
robustus, P. ramosus, P. hilairci and P. denudatus . 
CII2O 
21 : R^  
22: R^  
OH 
H 
11. Flavonol glycosides: 
Mona^ ^Aatewa Beck et al. have isolated two new flavonol 3-0-glycosidcs 
which were identified as, quercetin 3-0-[a-rhamnopyranosyl-(l-4)-a-rhamno-
pyranosyl-(l-6)-P-glucopyranoside] (23) and isorhamnetin-3-0-[a-rhamnopyranosyl-
(l-4)-a-rhamnopyranosyl-(l-6)-p-glucopyranoside] (24), from aerial parts of 
Eschscholtzia California cham. 
23 : R| = H ; R^  = a-L -Rha (l-4)-a-L-Rha (1-6) -P-D-Gl 
24 : R, = CH3; R2 a-L -Rha (l-4)-a-L-Rha (1-6) -P-D-Gl 
-—«^teSfiia^Gohar et al.^'^ have isolated two new triglycosides, Kaempferol-3-0-
[(4-p-D-apiofuranosyl)-a-L-rhamnopyranoside]-7-0-a-L-rhamnopyranoside (25) and 
Kaempferol-3-0-[(4-P-D-xylopyranosyl)-a-L-rhamnopyrnoside]-7-0-a-L-rhamno-
pyranoside (26) from Chenopodium tnurale. 
25 : R, = Api. 
26 ; R, = Xyl. 
12. Flavanones: 
-Dagdfe^te-Alavez-Solano et al?'^ have isolated two flavanones, mundulin (27) 
and minimiflorin (28) from roots of Lonchocarpus oaxacensis. 
OR, O 
2 7 : R | = H ; R2 = H 
2 8 ; R , = O H ; R2 = H 
13. C-Methvl-flavonoids: 
W^B^ V^llenweber et al?^ have identified two C-methyl-flavonoid 
aglycones as^4*-dihyamxy-8-C-mgthyl-7-methoxy flavanone (29) and 5,7-dihy-
droxy-3,8,4'-trimethoxy-6-C-methylfavone (30) from the leaves waxes of some 
Myrtaceae. 
.-""^^sv-OH 
H-iC 
OCH, 
14. Isoflavone: 
- - ^ ^ Ngounou et al}^ have isolated isoflavones pentandrin (31) and 
pent20audrm glycoside (32), from stem bark of Ceibapentandra. 
H,c 
31 R = l l 
32 R = Glucose 
OCH, 
OCHi 
SalMii^rFarag et al.^^ have reported two new isoflavonoids, tectorigenin 4'-0-
P-D-glucopyranosyl (l->6)-p-D-glucopyrnoside (33), iristectorigenin BT-P-D-LUCO-
pyranosly (l->6)-p-D-glucopyranoside (34) from rhizomes Iris carthaliniac. 
33 :R, = H ;R2 = G1-G1; R3 = H 
34 : R, = Gl-Gl; Rj = H ; R3 = OMe 
15. Isoflavone glycosides; 
i©^&^:Fr Tostes et al^'^ have isolated Afromosin 7-0-P-D-apiofuranosyl-
(l->2)-p-D-glucopyranoside (35) from the seeds of Centrosema pubescens. 
10 
HO-7 
' ^ ^ ^ 
35 : R| = HR2 = p-D-Apif OMe 
OH OH 
Rj = P-D-Apif 
16. Homoisolfavonoids: 
Alfonse Silayo et al?^ have isolated nine new homoisoflavonoids 
3-(4-methoxy benzylidene)-5,7-dihydroxy-6-methoxy chroman-4-one (36), 
3-(4-methoxy benzylidene)-5,7-hydroxy-7-methoxy chroman-4-one (37), 
3-(4-methoxy benzyl)-5,7-dimethoxy chroman-4-one (38), 
3-(4-hydroxy 3-methoxybenzyl)-5-hydroxy-7-methoxy chroman-4-one (39), 
3-(4-hydroxy 3-methoxy benzyl)-5-hydroxy-6,7-dimethoxy chroman-4-one (40), 
3-(3, 4-dimethoxy benzyl)-5,7-dihydroxy chroman-4-one (41), 
3-(4-methoxybenzyl)-6-hydroxy-5,7-dimethoxy chroman-4-one (42), 
3-(4-hydroxybenzyl)-5,6,7-trimethoxy chroman-4-one (43), 
3-(4-methoxybenzyl)-8-hydroxy-5,7-dimethoxy chroman-4-one (44), from bulbs of 
Scilla nervosa. 
R2 5 
36 : R| = HO ; R2 = MeO; R3 = MeO 
37 ; R, = H 0 ; R 2 = H; R3 - HO 
11 
38 
39 
40 
41 
42 
43 
44 
17 
Ri 
H 
11 
H 
H 
H 
H 
OH 
Rz 
MeO 
McO 
MeO 
HO 
MeO 
MeO 
MeO 
Dinrenvl isoflavones: 
R3 
H 
II 
MeO 
H 
HO 
MeO 
H 
R4 
MeO 
HO 
HO 
HO 
MeO 
MeO 
MeO 
Rs 
H 
McO 
MeO 
MeO 
H 
H 
H 
Ro 
MeO 
no 
HO 
MeO 
MeO 
HO 
MeO 
-TosbJitagu Sekine et ol.^^ have isolated six new diprenyl isoiafavones named 
dirrisioflavones A-F (45-50), from stem of Derris scandcns. 
n 
45 
46 
48 
49 
OR3 0 
R|=R2 = a; R = CH3 
R, = a; R2 = H; R3 = b; R = H 
R,= b;R2 = a; R = CH3 
Ri=a;R2 = b;R = CH3 
(a) 
110 
CM-, 
^ - .'cih 'cii3 
CI I 
^ - CH2 \H 
(b) 
12 
18. Isoflavanohes; 
_,Jii©^^Ki Skirataki et al.^'' have isolated four new isoflavanones, tetrapterol F-I 
(51 -54) from roots of Sophora tetraptera. 
^ \ 
(51) (52) 
OMe 
(54) 
--^ 
19. Biflavones: 
.JEa^«ra^ Fonseca et al.^^ have isolated three biflavones 7,4',7"-tri-0-methy-
lamentoflavone (55), 7,4',4"'-tri-0-methylamentoflavone (56), and 4',4"'-di-0-methyl-
amentoflavone (57), from seedling stem of Araucaria angustifolia. 
55 : R| = R2; R3 = OMe; R4 =H 
56 : R, = R2 ; R4 = OMe; R3 = OH 
57 : R, = R3 = OH; R2 = R4 = OMe 
E4kcBwi Kmeier et al?'^ have isolated two hitherto unknown billavonoids, 
which have been identified as philonotisoflavone-4'-methyl (58) and 2",3"-
Dihydrophilnotisflavone (59) from the moss of Mnium hornum. 
IB 
58 : R = CHj 
59 : R = H 
20. Binavanoiie: 
JU Jayaprakasam el al.'^''^ have isolated a new binavanonc, 7,7"-di-0-melhyl 
tetrahydrohinokiflavone (60) together with tetrahydrohinokiflavone (61) from stem of 
Cycas beddomi. 
OH 0 
60 : R = Me 
61 :R = H 
21. Chalcone; 
I^ft-etettrtRi Promna et al^^ have isolated a chalcone, 2',3'-dihydroxy-4',6'-
dimethoxy chalcone (62) from leaves of Uvaria duleis. 
(62) 
22. Bicholcone; 
IsBfea^-^ Masesane et al.^^ have isolated a novel bichalcone, rhuschalcone 
(63) from twigs of Rhus pvroldes. 
OMe 
23. Dihydrochalcone; 
•]fea»'chantrapromma et al!^^ have isolated a new dihydrochalcone (64) from 
leaves of Uvariaduleis. 
OH 
MeO. ^^i;:^ DH / \ 
OMe O 
(64) 
24. Enolchalcone: 
££saf*. Andrei et al^^ have isolated 3',3'-di-(Y-Y-dimethylallyl)-2',4'-di-oxo-
enolchalcone (tunicatachalcone) (65) from root of Tephrosia tunicata. 
25. Pyrano chalcones: 
Damet»M; Tomazela et al.'^^ have isolated 2'-hydroxy-4,4'dimethoxy-5',6'-(2", 
2"-dimethyl pyrano) chalcone (66) and 2'-hydroxy-3,4,4'-trimethoxy-5',6'-(2",2"-
dimethyl pyrano) chalcone (67) from Neoraputia magnifica. 
OMe 
66:R = R| =H 
67 : R = OMe ; R, = H 
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26. Oleananc triterpenoids: (OT) 
H:M<^^ ffi?'Herath et al.'^^ have isolated two new O.T., 3P-acetoxy-lla, 13p-
dihydroxyoleane-12-one (68) and 3p, lla-diacetoxy-13P-hydroxyoleane-12-one (69) 
from Gordonia ceylanica. 
29 30 
68 : R, = COCH3 ; R2 = H 
69 : R, = R2 = COCH3 
27. Triterpene saponins; (T.S.) 
• Saivat©r©tde Rosa et al.^'' have isolated three new T.S. named rivalosidc C-li-
(70-72) from Galium rivale. 
R'O', 
COOR^ 
70 : R ' = AC; R^  = Gl ( 1 ^ 6) Gl (C) 
71 : R ' = H; R^  = G1(1 ->6) Gl (D) 
R'O 
cooir 
>2 = 3 = , 72 : R' = GlUA; R^ = CH2OH; R^  = Glc (E) 
In the present study, we have tried to carry out systematic chemical 
investigations oFsome)important medicinal plants with a view to characterize their 
chemical components preferably flavonoids, which could be the starting point for 
chemists who are mainly concerned with pharmacological and clinical aspects ol' the 
herbal drugs. 
Since mainly the spectroscopic techniques, uv, ir, 'H-nmr, "C-nmr and mass. 
have been used in the identification and structure elucidation of the products isolated 
from different plants during the course of this work, a short review of each technique 
has been briefly discussed: 
1. Infra-Red Spectroscopy; 
The ir spectnun in practice, ptey&-^t4aygrtanH'ole and offers the first clue to 
the nature of the compound. It provides a valuable information of functional groups in 
a molecule. In the case of flavonoids, ir measurements are helpful in providing 
evidence for the presence of (a) pyrone ring (b) chelated hydroxyl groups and (c) the 
gem dimethyl grouping. The substitution pattern of the benzene ring can be inferred 
from bands in the 690-800 cm'' region. Such evidence is helpful in distinguishing 
between flavnoids and coumarins. IR spectroscopy has mostly been used to adduce 
corroborative evidence. 
The ir spectra of flavones show the carbonyl band at 1660 cm'' ''^  owing to the 
conjugation with olefmic double bond. Introduction of a hydroxyl group at 5-position 
does not alter the band position appreciably. Luteolin and apigenin show the carbonyl 
bands at 1655 and 1650 cm"' respectively.^' 
The ir spectrum of unsubstituted flavanone shows the carbonyl absorption at 
1680 cm'', the standard value for aromatic ketones. The shift of carbonyl band to 
1620 cm'' in 5-OH flavanone is largely due to chelation. Consequently, methylation 
of the 5-OH produces only a small frequency shift. The existence of chelation is, 
however, clearly demonstrated by the absence of the hydroxyl bands at the usual 
position in 5-hydroxy compounds. Apparently it comes to lie in the -OH stretching 
region and is thus obliterated. A similar high frequency shift of 4'-substituted 
flavanone is attributed to intermolecular hydrogen bonding^". The ir spectra of 
isoflavones are similar to those of flavones. Another interesting feature of the ir 
spectra of flavones is that the carbonyl frequency is independent of the 
substitution pattern in ring-A & B and is effected only by the introduction of a 
hydroxyl at 3-position '^. 
The infrared spectra of triterpenes have got much resemblance with the spectra 
of the steroids. However in C-3 ketones of the series of steroids, the C-2 and C-4 
methylene groups absorb near 1420 cm'' while in the corresponding 3-oxo triterpenes, 
the C-2, methylene group absorbs near 1430 cm'', a C-11 methylene in 12-oxo 
steroids absorbs at 1434 cm'', whereas the same group in 12-oxo-triterpenes absorbs 
close to 1420 cm' . Cole and coworkers have summarised the positions of carbonyl 
^\. r-" "^ ' 53 
bands, ethytenic double bands and the equatorial or axial nature of the hydroxyl 
groups, in triterpenic compounds '* in the ir region. 
As a result of infrared spectroscopic studies it might be possible to make a 
distinction between tertiary equitorial (3613 cm'') and axial (3617 cm'') hydroxyl 
groups, on this basis the band at 3629 cm'' (CCI4) in methyl melaleucate '^' (73) has 
been assigned as equitorial secondary, while its 3-a epimer, obtained by oxidations of 
the ketone (73) and subsequent reduction gives a band at 3636 cm'' due to axial 
secondary nature of OH group. 
(73) 
2. Ultra-Violet Spectroscopy: 
UV spectroscopy has become a major technique for the structure analysis of 
flavonoids for two main reasons. The first is that only a small quantity of pure 
material is required. The second reason is that the structural information obtained 
about flavonoid from uv is considerably enhanced by the use of specific reagents 
which react with one or more functional groups on the flavonoid nucleus. The 
addition of these reagents separately to an alcoholic solution of the flavonoid induce 
structurally significant shifts in the uv spectrum. The commonly used shifts reagents^^ 
are sodium methoxide (NaOMe), sodium acetate (NaOAc), sodium acetate / boric 
acid (NaOAc / H3BO3), aluminium chloride (AICI3) and aluminium chloride/hydro-
choloric acid (AICI3/HCI). 
The uv spectra of most flavonoids consist of two major absorption maxima, 
one of which occurs in the range 240-285 nm (band II) associated with ring-A 
benzoyl system (74) and second at a higher wave length (band 1), occurs in the range 
of 320-380 nm associated with ring-B cinnamoyl absorption (75)." 
(75) 
Substitution in ring-B specially at 4' stabilizes the cinnamoyl chromophore 
resulting in a red shift of band 1 whereas, substitution in ring-A has a similar effect on 
the position of band II. The presence of a free hydroxyl group at C-5 and C-3 
positions is established by measuring the spectra in the presence of AlCb'^ '. 
Compounds having a free 5-hydroxyl group absorb at higher wave length and 
methylation of this hydroxyl group brings about a blue shift of 1-15 nm of both bands. 
The hydroxyl groups at C-7 and 4' positions are more acidic than others and their 
occurrence is established by red shifts of band I & band II on the addition of fused 
sodium acetate.^ ^ The presence of hydroxyl group at 4' position is also confirmed by a 
large red shift in band I without a decrease in intensity on the addition of sodium 
methoxide '. The presence of ortho-dihydroxy groups in ring-A and ring-B is 
identified by a red shift in band I in the presence of AICI3 / HCl and sodium 
acetate/boric acid respectively. 
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In flavanones and isoflavones, due to the absence of cinnamoyl 
chromophore the high wave length band is either totally absent or present only as an 
inflection. Thus it is difficult to distinguish between flavanones and isolfavones with 
the help of uv spectrum alone. The ultra-violet spectra of biflavonoids are very 
similar to those of monoflavonoids with the only difference that the molecular 
extinction coefficient (e) of the biflavone is approximately double as compared to the 
corresponding monoflavonoids. This demonstrates the presence of two isolated 
chromophores of flavonoids per molecule of biflavonoids. 
3. Nuclear Magnetic Resonance ( 'H-NMR) Spectroscopy; 
Since flavonoid compounds contain, in general, very few protons, nuclear 
magnetic resonance spectroscopy is a useful tool in the structural elucidation of this 
class of compounds. By the use of ' H -nmr studies of silyl derivatives,^ ^ double 
,59a 59b-61 irradiation techniques" , solvent induced shift studies ' and lanthanidc induced 
.62 
shift studies (LIS), one can come to the structure of flavonoids without tedious and 
time consuming chemical degradation and synthesis. 
The valuable contributions in this field have been made by Batterham & 
Highet", Mabry '^ Massicot"'•^ Clark-Lewis", Kawano"-^^ Pelter and Rahman."**-^ " 
' H - N M R spectroscopy is highly helpful in determining the substitution pattern of 
flavonoids. The most commonly occurring hydroxylation pattern in natural flavonoids 
is 4', 5, 7-trihydroxy system (76). 
OH O 
(76) 
'H-NMR signals in trimethyl silylated Flavonoids^^ normally occur between 
0 and 9 ppm. The chemical shifts of the protons of ring-A & B prove to be 
independent of each other but are affected by the nature of ring-C. 
The signals arising from ring-A protons in most llavonoids occur iipHcld 
from those of ring-B protons, and are readily recognized. Different types of 
substitution in ring-A among the flavonoids and their effects on the proton signals can 
be discussed as follows. 
(i) H-5. H-6 and H-8 signals in 7-oxvgenated flavnoids: 
The additional C-5 proton in these compounds is strongly deshielded by the 
4-keto group and its signal appears at a very low field (5 8.0). It appears as a doublet 
(J=9 Hz) due to ortho coupling with H-6. The signals for H-6, a d,d (q, J=9 Hz and 2.5 
Hz) and for H-8, a doublet (d, J=2.5 Hz) occur at lower field than in the 5, 7-
dihydroxy flavonoids and may even reverse their positions relative to one another. 
(ii) H-6 and H-8 signal in 5.7-dioxvgenated flavonoids; 
The two ring-A protons, H-6 and H-8 give rise to two doublets (J=2.5 Hz) in 
the range 6 5.7-6.9 in flavones, flavonols, and isoflavones. The H-8 doublet occurs 
consistently downfield than the signal for H-6. The doublets for H-8 and H-6 are also 
clearly distinguished from each other by their widely different paramagnetic induced 
shifts. Depending upon the nature of the substituents, the chemical shifts may vary 
accordingly. For instance when a sugar is attached to the oxygen at C-7, the signal Ibr 
both H-6 and H-8 are shifted downfield. 
(iii) H-6/H-8 .signal in 5. 7. 8/5.6.7-trisubstituted flavonoids: 
' H - N M R provides the requisite information for differentiating 6 or 8 
substituted isomers of 5,7,8 / 5,6,7-trisubstituted flavonoids with a high degree of 
surety. Horowitz & Gentili'' were able to fix up the structure for the two isomers of 
vitexin, viz. vitexin and isovitexin. The H-6 proton signal appears at about 6 0.2-0.3 
upfield than H-8 signal. 
All ring-B protons appear around 6 6.7-7.9, a region separate from the usual 
ring-A protons. The signal for the aromatic protons of an unsubstituted ring-B in a 
flavone appears as a broad peak centered at about 8 7.45, The presence of ring-C 
double bond causes a shift of 2', 6'-protons and the spectrum shows two broad peaks, 
one centered at « 5 8.00 (2',6') and the other at « 5 7.6 (3',4',5')^l The presence of 
substitution in one or more positions causes a distinct change. 
1-) 
(i) H-2'.6' «& H-3'.5' signals in 4' oxygenated flavonoids: 
With the introduction of 4'hydroxyl group, the ring-B protons appear as a 
typical four peaks pattern of two doublets called A2B2 pattern (J=8 Hz, each). The H-
3' and H-5' doublet always occurs upfield as compared to the H-2',6' doublet. This is 
attributed to shielding effect of the oxygen substituent and to the deshielding 
influence of ring-C functions on H-2' and H-6'. The position of H-2' and H-6' signal 
also depends to some extent on the oxidation level of ring-C. 
(ii) H-2'. H-5' and H-6' signals in 3.4' -dioxv^enated flavonoids: 
The 'H-nmr spectrum of 3',4'-dioxygenated flavonoids gives the normal ABX 
pattern. The H-5' proton in flavones and flavonols in such system appears as a doublet 
centered between 6 6.7 and 7.1 (J=8 Hz) and the H-2' and H-6' signals which often 
overlap, usually between 5 7.2 and 7.9. 
(iii) H-2' and H-6'signals in 3'.4'.5'-trioxvgenated flavonoids; 
hi 3',4',5'-trihydroxylated flavonoids H-2' and H-6' are equivalent and appear 
as a two protons singlet in the range 5 6.5-7.5. Methylation shifts the signal to 
downfield by about 1 ppm when the compound is analysed in DMSO-de. 
(iv) H-2 and H-3 signals in flavanones and flavanonols: 
The spectra of flavanones (saturated heterocyclic ring) contain typcial ABX 
pattern multiplets arising from the C-2 proton and the two C-3 protons. The C-2 
proton is splitted by the C-3 protons into a doublet of doublet (Jcis=5 Hz, 
Jirdns=l 1 Hz.) and occurs near 5 5.2, the precise position depending on the substitution 
of ring-B. The two C-3 protons occur as two quartets (JH-3a, H-3b=17 Hz) at 5 3.0. 
However, they often occur as two doublets, since two signals of each quartet are of 
low intensity. 
The C-2 proton in dihydroflavonols appears near 5 4.9 as a doublet (J=l 1 Hz) 
coupled to the C-3 proton which appears at about 6 4.2 as doublet.'^  
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Hydroxy protons: 
The position of hydroxyl groups in flavonoids can not be detected by 'H-nmr 
spectra of their trimethylsilylated derivatives and thus can't be used for their 
detection. The ^H-nmr spectra of parent compound in DMSO-de, however, can give 
good information for the detection of phenolic hydroxyl protons. The hydroxyl 
protons of 3,5,7-trihydroxylfavone give three signals at 6 12.40 (5-OH), 5 10.93 
(7-OH) and 6 9.70 (3-OH)." 
Sugar protons: 
The sugar protons in the flavone glycosides are denoted as C-1", C-2" protons 
and so on, while as the protons of the terminal sugar in disaccharides are designated 
as C-l"', C-2'" protons and so on. In the 'H-nmr spectra of TMS derivatives of the 
glycosides, the non anomeric protons resonate between 6 2.9-4.3, while the anomcric 
protons resonate between 6 4.3-5.8. The axial anomeric protons are observed between 
8 4.3-5.0 and the equatorial anomeric protons between 6 4.7-5.8. 
The chemical shift of the C-l" protons of the sugar directly altaclicd to the 
flavonoids hydroxyl group depends both on the nature of the llavonoid and on the 
position and stereochemistry of the attachment. For instance, in flavone glycosides 
with sugar on either C-5, C-7 or C-4', the C-l" proton signal appears near 5 5.0, while 
in tlavonols 3-0-glycosides the C-l" proton signal appears much more downfield i.e. 
ai about 5 5.8, The coupling constant of C-l" proton with C-2" proton in p-linked 
glycosides is about 7 Hz^ ,^ due to diaxial coupling. In the naturally occurring a-linked 
rhamnosidcs, the diequitorial coupling between H-l" and H-2" gives rise to a coupling 
constant of only 2 Hz '^'. The rhamnose C-methyl appears as a doublet (J=6.5 Hz) or a 
multiplet in the region 5 0.8-1.2. 
In flavonoid diglycosides, the C-l" proton of the terminal sugar (H-l"') being 
relatively remote from the flavonoid nucleus, resonates upfield from H-l". The extent, 
however, can vary depending upon the position of attachment of terminal sugar. ^ '' 
Methylated'^  and acetylated^ '^ '^"^ ^ derivatives have also been used for disaccharide 
linkage determinations. 
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Acetoxvl and Methoxvl protons; 
In the 'H-nmr spectra of acetylated flavonoids (CDCI3), the position of 
methyl signals of acetyl groups can also give useful information about the position ol~ 
acetyl group by which the position of the hydroxy! groups can be confirmed. The 
methyl signals of 4' and 7-0-acetyl groups appear in the range of 5 2.30-2.35. While 
the methyl signal of a 5-0-acetyl group appears at about 6 2.45. The aliphatic acetoxyl 
signals of sugars generally appear in the range of 5 1.65-2.10. The position of the 
aliphatic acetoxyl groups of sugars also help in the location of sugar moiety in C-
glycoxyl flavonoids.^^ Within the aliphatic acetoxyl group signals, the 2"-0-acetyl 
signal appears at 5 1.70-1.75 in 8-C-glycosylflavonoids and 6 1.80-1.83 in 6-C-
glycosylflavonoids and 6"-0-acetyl signal in 8-C-glycoxyl flavonoids appears at 6 
1.90-1.95 while in 6-C-glycosyinavonoids it appears between ft 1.98-2.04. Mcthoxyl 
protons signals^'' ^ ^^, with few exceptions appear in the range of 5 3.5-4.1. 
(4) '^C-iNMR Sncctrosconv: 
'^C-NMR spectroscopy has been used in natural product chemistry in variety 
of ways at various stages of the structure determination. '"'C-NMR spectral data 
furnish key informations such as the number of carbon atoms and establish if they arc 
primary, secondary, tertiary, aromatic, olefinic or part of functional groups. 
The '^C-nmr spectra of flavonoids and their glycosides^ '^^ ^ are of some 
interest in the context of compounds isolated during the course of this work. The 
spectra can be analysed by reference to those of simple compounds such as 
acetophenones^^'^^ and cinnamic acids^' which possess structural features charac-
teristic of flavonoids. 
It is worthwhile to see how introduction of oxygen at various positions of 
these, effects the chemical shifts. In hydroxy acetophenone (77) the nuclear carbon 
linked directly to oxygen of hydroxyl group gives rise to a singlet at 5 161.5 and the 
two adjacent carbons give two singlets at 5 118.0. The carbon para to the carbonyl is 
the most deshielded and its singlet appears at 6 135.5. In 2,6-dihydroxy acetophenone 
(78) the carbon bonded directly to oxygen give rise to singlet at 6 161.4 and the two 
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adjacent carbons produce singlet at 5 106.5. The meta carbon which is para to the 
acetyl group is deshielded and its singlet appears at 5 134.0. 
i i ss 
1183 
1183 
129 7 
Oil 
161 5 
' ^ • ^ 2 5 40 
1 204 1 
134 0 
106 5 
106.5 
^ |fl614 
k^ ^ 108.0 
1 161.4 J 
OH 0 
^ 31.9 
209.5 
110 
165 1 ^ 
94.5 
94 5 
^ |l 165 10 
^ ^ ^ : ^ 
Lij;^V32io 
yi65 1 y 202 9 
OH 0 
(77) (78) (79) 
Thus, chcjnicul shilts correlate to those lor protons on these carbons, Ihc 
protons ortho and para to hydroxyl being shielded more than the one at meta positions 
and protons para and ortho to carbonyl being the ones most exposed to the deshielding 
influence of the carbonyl group. In 2,4,6-trihydroxy acetophenone (79) the 
oxygenated nuclear carbons show singlet at 165.10 pm while in dihydroxy 
acetophenone (78) it is 5 161.4. This slight deshielding of 6 3.70 can be attributed to 
the hydroxyl group at meta position. The unsubstituled carbons 3 & 5 arc shielded due 
to enhanced mesomeric effect and their signals appear at 8 94.5. These effects can be 
assumed to be general and are relied upon in making assignments in llavonoid 
spectra. The other structural unit of tlavonoids is akin to cinnamic acid and the '"'('-
nmr chemical shifts of cinnamic acid derivatives are, therefore, of interest. The 
chemical shilts of the parent cninamic acid and its mono-di and trisubsliluted 
derivatives are indicated in the structure (80, 81, 82, 83). 
1317 11726 
(80) 
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116 89 / OMe 
149 11 
147 23 
(82) 
107 0 
138 79 
107 0 \ 149 17 
170 59 II 116 65 OMe 
0 
(83) 
The 3,4-type of substitution is the one most commonly encountered in 
flavones and chemical shifts of carbon 3 and 4 of 3-methoxy 4-hydroxy cinnamic acid 
(82) 6 149 11 and 5 149 78 respectively are substantially different from those ot 
carbons under oxygen in acetophenone. This makes it possible to distinguish between 
oxygenated ring-A and B carbons of flavones. The carbons ortho and meta to phenolic 
hydroxyls are shielded, compared to unsubstituted benzene and appear at 5 112 28 
and 6 116 89, the cinnamic acid double bond causing a further shift of C-2 resonance 
Caibon-1 adjacent to the olefinic double bond of cinnamic acid is almost at the same 
value as in substituted benzene but different in unsubstituted benzene The a-caibon 
appears at 5 117 5 and the P-carbon at 6 147.1. In trisubstitutcd benzene (83), the 
carbons attached to oxygen are further shielded and in 3,5-dimelhoxy 4-hydioxy 
cinnamic acid appear at 6 149.17, 6 138.79 respectively. The caibon bearing hydroxy I 
IS shielded to a greater extent because of resonance contribution from the Hanking 
melhoxyl groups The same type of resonance effect is responsible for the shielding ol 
2 and 6 carbons 
The chemical shifts of flavones, substituted flavones and isoflavones are 
i 76 lepioduccd ' in the following table 
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Chemical shift (in 5 dowinfield from T.M.S.) 
Carbon 
Number 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
1' 
2' 
3' 
4' 
5' 
6" 
Flavone 
163.2 
107.6 
178.4 
125.2 
125.2 
133.7 
118.1 
156.3 
124.0 
131,8 
126.3 
129.0 
131.6 
129.0 
126.3 
7-methoxy 
flavone 
162.6 
107.2 
177.4 
126.7 
114.1 
163.7 
100.2 
157.7 
117.6 
131.6 
125.8 
128.7 
131.1 
128.7 
125.8 
5-hydroxy 
flavone 
164.07 
105.61 
182.90 
155.85 
107.22 
135.61 
110.83 
159.82 
110.13 
130.54 
126.39 
128.91 
131.97 
128.91 
126.39 
5.7,3'4'-
tetrahydroxy 
Flavones 
165.07 
103.94 
182.63 
158.24 
94.90 
164.34 
99.91 
161.56 
104.2 
123.06 
114.38 
145.95 
149.84 
117.05 
120.14 
7-methoxy 
isoflavone 
152.4 
125.1 
175.3 
127.6 
114.6 
163.8 
100.0 
157.7 
118.3 
127.9 
128.2 
128.8 
131.8 
128.8 
127.9 
(5) Mass Sepctrometry 
The introduction of inlet system suitable for volatilization of high molecular 
weight (IvT, 300-1200) organic materials has greatly increased the utility of mass 
spectrometry. Generally the fragmentation is related to the structure of the intact 
molecule. Electron impact mass spectrometry of both flavonoid aglycones and 
glycosides serves as a valuable aid in determining their structures, especially when 
only very small quantities (i.e. less than 1 mg) of the compounds are available. It has 
been applied successfully to all classes of flavonoid aglycones and also a number of 
different types of glycosides.''"*^ The flavonoid aglycones and glycosides have been 
subjected to GC-MS spectrometry in the form of their permethyl ethers, 
perdeuteriomethyl ehters*''*^ and trimethylsilyl ethers* '^**. 
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Flavones: 
Most flavonoids yield intense peak for the molecular ion (M"^ ') and indeed this 
is often the base peak. In addition to the molecular ion, flavonoids usually afford 
major peaks for [M-H] and, when methoxylated, [M-CH3]. Perhaps the most useful 
fragmentation in terms of flavonoid identification are those which involve the 
cleavage of intact A and B-ring fragments. Kingston*' had discussed in detail the 
mass spectra of large number of flavones, flavonols, flavanones and their ether 
derivatives (Scheme I, II & III). The fragmentation pattern of monoflavones has 
been summarised as follows : 
a) Flavones with fewer than four hydroxyl groups do not readily fragment, a 
consequence of the stability of their molecular ion. 
b) Flavones with fewer than four hydroxyl groups tend to undergo decomposition 
predominantly by way of the retro-Diels-Alder (RDA) process.* '^^ '' This and 
other common fragmentation processes are shown in (Scheme-I) using 
apigenin (84)^ ^ as a typical example 
c) An [M-1] ion is often found in the mass spectra of flavones, its origin is 
however, obscure. 
d) The presence of ion m/z 137 (Scheme-II), frequently more intense when a 3-
hydroxy group is present, is attributed to the alternative mode of retro-Diels-
Alder fragmentation. 
e) Doubly charged ions are frequently present. 
f) When heavily substituted with hydroxyls and methoxyls, the flavones tend to 
fragment in a less predictable mamier, retro-Diels-Alder process becomes 
insignificant and the spectrum is dominated by the molecular ion and ions at 
M-15,M-28andM-43.*^'" 
Flavonoid Q-glycosides: 
The position of a sugar residue in a flavonoid aglycone can be easily 
recognized from the mass spectrum of permethylated glycosides.*^ The sugar attached 
29 
to the position 5 and 3 splits more readily than that at position 7 and as a result 
the molecular ion peak is of very low intensity or totally absent. 
On the other hand 7-0-glycosides usually show an intense molecular ion peak 
amounting to 50% or higher. The 4'-glycosides represent an intermediate case, having 
small but distinct molecular ion peak. 
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CHEMICAL CONSTITUENTS FROM THE LEAVE OF 
ACACIA TORTILIS (LEGUMINOSAE) 
^V"\r''' The genus Acacia comprising over 500 species, found in the warmer drier 
•^ ^^arts of the World, chiefly in (^ r^ Australia and Africa.' Species with pinnately 
eorap©tta4 leaves are found throughout the tropics, and the phyllodineous ones are 
natives of Australia. In India, there are about 22 indigenous species, distributed 
throughout the plains. 
The indigenous species are thorny trees or shrubs and a few are also 
climbers. Some of Acacia are of considerable value for afforestation and 
reclamation of waste land. They are the good source for tannin, gum and timber.' 
Acacia tortilis wild. (Syn: A. Radiana Savi) was collected from northern 
semi-desert region of Yaman, and it was found to be a very useful source of 
protein.^  The cell wall constituents,^id detergentl!Bre$>and cellulose found in the 
leaves provide as nutrients for the animals as fodders.'' Acacia tortilis is also used 
for smooth muscle relaxing. Earlier investigations (® this plant reported the 
isolation of apigenin, quercetin and isorhamnetin glycoside from leaves '^^  and n-
hexa-cosanol, betulin, a, (3-amyrin, p-sitosterol from stem bark.^  
Medicinal importance and scanty work on this plant accelerated? our interest 
to carry out the comprehensive investigation of the plant Acacia tortilis. The 
present discussion deals with the isolation and characterization of the following 
compounds from the leaves of Acacia tortilis. 
1. Lupan-3-ol, 12,20 diene (new compound) 
2 Lupan-12,20 diene 3 one (new compound) 
3 Friedelin 
4 P-amyrin 
5. P-sitosterol 
6. Apigenin 
7. Luteolin 
8. Quercetin 
9. 5,7-dihydroxy-4-p-methyl benzylisoflavone (new compound) 
10. Vitexin 
11. 2',6'-dihydroxy chalcone-4'-0-glucoside (new compound) 
The dried and powdered leaves of Acacia tortilis (3 kg) procured from 
Yaman, were exhaustively extracted with light petroleum ether (60-80), benzene 
and finally with methanol. The petrol and benzene concentrates gave positive test 
for triterpenes.^ On TLC examination, these concentrates showed number of spots 
in different solvent systems (petrol-benzene and petrol-ether) with the same R| 
values. The above two concentrates were therefore mixed together. The combined 
concentrate was chromatographed over silica-gel column, using successively 
petrol (A), Petrol-benzene (9:1-Bi, 8:2-B2, 7:3-B3, 6:4-34, 1:1-B5) and benzene (C) 
as eluting solvents. Appropriate fractions (ir^Spectra and TLC) were combined. 
The fractions A and Bi on concentration gave a yellowish green oil of fatty 
nature, and were not further examined. 
The fractions B2 and B3 on TLC examination (silica-gel, petrol-benzene 
1:1) showed two major spots with the same Rf values. The above two fractions 
were therefore mixed together and subjected to column chromatography over 
silica-gel followed by fractional crystallization, afforded two crystalline TLC 
homogenous-suhsianees, marked as At-1 and At-2. 
The fractions B4, B5 and C were found to be having the same composition 
with varying concentrations of the compounds. The three fractions were combined 
together. Repeated column chromatography over silica gel column using petrol-
benzene mixture in different ratios gave three compounds containing some minor 
impurities. Repeated crystallization by an appropriate solvent, gave pure comp-
ounds labeled as At-3, At-4 and At-5. 
The methanol extract was concentrated by heating over a boiling water bath 
under reduced pressure, a brown gummy mass was obtained. It gave positive 
colour test for flavonoids''. The examination in(T^>and <PP|> systems showed it 
to be mixture of several compounds. The brown gummy mass was purified by 
refluxing it with petroleum ether, benzene and chloroform. The semi-solid mass 
left behind was chromatographed over silica gel column. Fractional elution with 
benzene-ethylacetate (1:1) and ethylacetate yielded four compounds. They were 
purified by repeated crystallization and labeled as At-6, At-7, At-8 and At-9. 
Further elution of the column with ethylacetate-methanol mixture gave two 
compounds labeled as At-10 and At-11. 
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At-1 
The compound (At-1) was crystallized from benzene-petrol as shining 
white needles m.p. 165-66°C, [a]\ + 24.54 (CHCI3). It gave a positive 
Leiberman-Burchard''' and Nollers tests* and yellow colour with tetranitrom-
ethane, indicating the presence of double bond. Elemental analysis agreed with the 
formula, C30H48O. The infrared spectrum (Fig.-I) of the compound (At-1) 
showed absorptions at u^'\ax 3360 and 1030 cm"' (OH), 1630, 1445 cm '^ (C=C) 
and 1375 cm'' (geminal dimethyl), 875 cm"' (terminal methylene). 
The 'H-nmr spectrum (Fig.-II) of the compound (At-1) revealed seven 
methyl groups at 5 0.82 (3H), 0.91 (6H) 0.93 (3H), 0.99 (6H) and 1.68 (3H). The 
CH2 protons were evident by the signals in the range of 5 1.34-1.65. The terminal 
double bond (>C=CH2) was indicated by the signals at § 4.57 and 4.68 while the 
signal at 5 4.85 corresponded to characteristic olefmic proton. A multiplet at 
6 3.20 was ascribed to C-3-0H. It was also supported by the mass spectrum 
(Fig.-III, Scheme-I) which showed the molecular ion peak (M"^ ')at m/z 424 
(100%), with principal ions at m/z'409 (M '^-CH3, 30%), 256 (9%), 207 (15%) and 
at m/z 188 (78%). The fragment ions at m/z 207,217 and 256 •foprescnting the 
presence of double bond at A'^ -position. 
The assigned structure was further confirmed by the ^^ C-nmr spectrum 
(Fig.-IV) in which the C-3-0H appeared at 5 78.88 and the olefmic carbons at 
129.63, 142.68, 150.90, 109.25. The assignment of other carbons are shown in 
(Table-1).^  
Acetylation of At-1 with acetic anhydride and pyridine gave a monoacetate 
m.p 152°C its 'H-nmr spectrum. (Fig.-V) showed five independent singlets of 
methyl groups at 6 0.87 (3H), 0.93 (6H), 0.96 (3H), 1.02 (6H) and 1.68 (3H). The 
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CH2- protons appeared in the range of 5 1.36-1.59 and the terminal olefinic 
protons appeared at 6 4.56 and 4.68, while the signal at 5 4.85 indicated the A'^ 
proton. A singlet at 5 2.17 corresponded to the acetoxyl group, the remaining 
multiplet at 5 3.17-3.21 ascribe to CHOAc proton. 
On the basis of above result At-1 was characterized as a new triterpene 
named as Lupan-3-ol,12,20 diene (I) 
(I) 
42 
(Table-1) 
*^C-NMR spectral data of At-1 
Assignment 
C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-1 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
Signals 
35.52 
25.09 
78.88 
37.31 
55.25 
18.26 
34.23 
39.94 
50.38 
37.64 
20.87 
129.63 
142.68 
47.92 
29.76 
Assignment 
C-16 
C-17 
C-18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
Signals 
33.27 
48.25 
51.15 
55.44 
150.90 
27.37 
38.35 
31.27 
19.25 
16.63 
16.05 
15.34 
17.94 
109.25 
21.04 
Spectrum run at 300MHz in CDCI3 
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At-2: 
The compound (At-2) obtained from the column with petrol-benzene (7:3), 
was crystallized with chloroform-methanol and afforded white shining crystals 
(50 mg) m.p.195*^0, analyzed for C30H46O. It gave positive Leiberman-Buchard"* 
and Nollers test" indicating the presence of a triterpene. A yellow colour with 
tetranitromethane showed the presence of double bond. It gave a positive test to 
Zimmerman reaction'" (a violet colour with m-dinitrobenzene in caustic potash) 
indicating the presence of keto group at 3-position which was further confirmed by 
its ir spectrum (Fig.-VI), which showed the characteristic bands at 1700 cm'' 
(C=0), 1450 cm'* (C=C), 1375 cm'" (geminal dimethyl) and 895 cm"' (terminal 
methylene). 
The 'H-nmr spectrum (Fig.-VII) of the compound (At-2) showed 7-methyl 
groups at 5 0.79 (3H), 0.94 (6H), 1.02 (3H), 1.03 (3H), 1.05 (3H) and 1.68 (311). 
The CH2 protons appeared in the range of 8 1.3-1.57. The double bond at A'" 
position was exhibited by the singlet at 5 4.86 and terminal methylene group wa.s 
centered at 5 4.52 and 4.57. The '"'C-nmr spectrum (Fig.-VIII) exhibited the 
presence of thirty carbons, the carbonyl group appeared at 206.1, assignment of 
other carbons is given in (Table-2). 
The mass spectrum (Fig.-IX) of At-2 showed the molecular ion peak at 
m/z 422, other fragments are rationalized ^ the ^Scheme-IIjf. 
On the basis of the above discussion the compound (At-2) was 
characterized as a novel triterpene Lup-12,20-dien 3-one (II). 
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(11) 
The above assigned structure (II) was further confirmed by the bromination 
of Lupan-3-oi, 12,20 diene (I) followed by Jorfs oxidation and debromination. 
The final product so obtained was found to be completely similar with that of 
Lup-12,20-dien 3-one (m.p., m.m.p, Rf value and co-TLC) 
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(Table-2) 
'^ C-NMR spectral data of At-2 
Assignment Signals Assignment Signals 
C-1 38.52 C-16 33.32 
C-2 25.27 C-17 43.35 
C-3 206.1 C-18 46.80 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C-11 
C-12 
C-13 
C-14 
C-15 
Spectrum run at 300MHz in CDCI3 
37.62 
54.88 
19.68 
33.81 
39.85 
50.50 
37.36 
20.92 
129.86 
142.55 
47.25 
29.18 
C-19 
C-20 
C-21 
C-22 
C-23 
C-24 
C-25 
C-26 
C-27 
C-28 
C-29 
C-30 
40.64 
123.45 
27.48 
39.30 
31.30 
21.68 
15.93 
16.54 
14.46 
23.66 
121.51 
26.21 
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At-3; 
Elution of the column with petrol-benzene (1:1) followed by crystallization 
from chloroform-methanol gave white needle shaped crystals (150 mg), m.p. 262-
64°C. [a]^^46-29.4° (CDCI3). It analysed for C30H50O (Nf', m/z 426), colour 
tests '^*'' indicated it to be a triterpene. The melting point agreed with that of 
friedelin. Its identity as friedelin (III) was established by comparison of its 'H-
nmr (Fig.-X, TabIe-3), ir (Fig.-XI) and mass spectra (Fig.-XII) with an authentic 
sample""*^ of friedelin. 
X 
(III) 
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Table-3 
' H - N M R spectral data of At-3 
Assignment 
CH3 
CH3 
CH3 
CH3 
2XCH3 
CH3 
CH3 
-CH2 proton 
C2-2H C4-IH 
No. of Protons 
(3H, s) 
(3H, s) 
(3H, s) 
(3H, s) 
(6H, s) 
(3H, s) 
(3H, s) 
22 protons 
(3H,m) 
Signals 
0.72 
0.87 
0.89 
0.92 
0.95 
1.05 
1.18 
1.25,1.34,1.45,1.52,1.58 
2.26-2.41 (m) 
S=singlet, m=multiplet, spectrum run in CDCI3 at 200 MHz using TMS as internal standard 
(5-scaIe) 
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At-4: 
It was eluted from the column with Petrol-benzene (2:3) and crystallized 
with chloroform-methanoi as white crystalline solid m.p. 198"C. [a]''^D+88.4" 
(CDCI3). It gave positive Leiberman-Burchard test.'"* The Infrared spectrum 
showed the bands at 3360 cm'' (OH), 2960 cm"', 2880 cm"', 1650 cm"', 1465 cm"' 
(C=C), 1040 and 980 cm"' indicating the presence of (OH) and (olefinic group). 
The mass spectrum of At-4 gave molecular ion peak at m// 426 and 
analysed for C30H50O. Its 'H-nmr data are given in (Table-4). 
From the above data and their direct comparison with an authentic sample, 
At-4 was identified as P-Amyrin'^ (IV). 
(IV) 
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TabIe-4 
*H-NMR spectral data of At-4 
Assignment No. of Protons Chemical shift of Protons 
8xCHi 24 
-CUz and -CH 
protons of cyclic 
system and side 
chain 
-OH 
Olefinic proton 
• ^ 
0.78 (s, 3H), 0.83 (s, 3H), 0.88 (s, 6H), 0.95 
(s, 3H), 0.98 (s, 3H), l.O (s, 3H), 1.14 
(s, 3H) 
1.08,2.01, 3.01 (dd, J=9 Hz & 7 Hz) 
^ 
I 
4.88 (s, br) 
5.21 (m) 
s= singlet, dd=double doublet, br=broad, m=multiplet, spectrum run in CDCI3 at 100 MHz using 
TMS as internal standard (5-scale). 
At-5; 
The fraction eluted from the column with Petrol-benzene (3:7) mixture 
gave white crystalline solid m.p. 136-37°C, [a]D-32.1° (CDCI3). At-5 gave an 
acetate with acetic anhydride and pyridine m.p. 114-16°C, [ajo ^8.5° (CHCI3) 
and benzoate m.p. 145-46°C. It gave positive Leibermann-Buchard test''* and 
responded to the tetranitromethane colour test. The ir spectrum showed the 
presence of gem-dimethyl groups, hydroxyl group and olefinic double bond and 
showed bands at 3340 cm"' (OH), 1055 cm'', 840 cm"', 1460 cm'' (C=C), 1375 
cm" (C-Mei). The 'H-nmr data are given in (Table-5). The mass spectrum 
showed the molecular ion peak at m/z 414. 
From the above data and direct comparison with an authentic sample'^ 
At-5 was characterized as P-sitosteroi (V). 
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(V) 
Table-5 
' H - N M R spectral data of At-5 
Assignment Chemical shift of Protons 
I8-CH3 
28-CH3 
26, 27-CH3 
2I-CH3 
I9-CH3 
3-ax-H 
Olcllnic proton 
-CH2 and -CH proton 
of cyclic system and 
side chain 
0.70 (s, 3H) 
0.80 (d, J=6.8 Hz, 3H) 
0.88 (d, J=6.5 Hz, 6H) 
0.92(d,J=6.5Hz, 311) 
1.02 (s,3H) 
3.56(m, IH) 
5.36 (m, IH) 
1.07-2.34 
s= singlet, d= doublet, m=multiplet, spectrum run at 90 MHz using TMS as internal standard 
(5-scale). 
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At-6; 
It was obtained by elution of column of methanol extract by benzene-
ethylacetate (1:1) mixture and crystallized with benzene-acetone as yellow 
crystals, m.p. 352*^ 0. It gave greenish brown colour with alcoholic FeCls and pink 
colour with zinc and hydrochloric acid, pointing out the presence of flavone 
nucleus. It was characterized as apigenin (Vl-a) by comparison with an authentic 
sample (Rrvalue, m.p., m.m.p, co-chromatography), further confirmed by *H-nmr 
spectrum of its acetate (Vl-b) (Table-6) m.p. 183-84°C. 
On the basis of above data the compound (At-6) was characterized as 
5,7,4'-trihydroxy flavone (Apigenin)'** (Vl-a) which was further supported by 
mass spectrum which gave a molecular ion peak at m/z 270. 
OR 0 
(VI) 
(a) R=H 
(b) R=Ac 
/ \ 
-OR 
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Table-6 
'H-NMR spectral data of At-6 acetate 
Assignment 
H-2',6' 
H-3',5' 
H-3 
H-8 
H-6 
OAc-5 
OAc-4',7 
No. of Protons 
2 
2 
1 
1 
1 
3 
6 
Signals 
7.85 (d, J=9 Hz) 
7.04 (d, J=9 Hz) 
6.60 (s) 
6.66 (d, J=2.5 Hz) 
6.51(d,J=2.5Hz) 
2.42 (s) 
2.35 (s) 
s= singlet, d= doublet, spectrum run in CDCL3 atlOO MHz using TMS as internal standard 
(8-scale) 
At-7; 
It was eluted from the column by benzene-ethyacetate (1:1) mixture as 
yellow solid which was purified by crystallization from ethylacetate-acetone m.p. 
>315'^ C. Elemental analysis agreed to the molecular formula CijHioOo. ll 
responded positively to shinoda's test''' and gave greenish brown colour with 
FeCla. The uv spectrum showed X'^ '°"niax at 258, 265 and 346 nm. Analysis of 
functional groups revealed the presence of phenolic OH (3400 cm''), a, P-
unsaturated ketonic group >C=0 (1640 cm'') and aromatic nucleus (800 and 840 
cm" ). The uv spectrum in the presence of diagnostic shift reagents'* indicated the 
presence of free hydroxyl groups at 5 and 7 positions and 3',4'-dihydroxyl groups. 
Acetylation of At-7 gave a tetraacetate (At-7Ac) (Vll-b) m.p. « 200-201'^ C. 
The H-nmr spectrum of At-7Ac (Tabie-7) evidenced the presence ol' four arom-
atic acetoxyls integrating for 12 protons at 6 2.43 (3H), 2.35 (3H) and 2.33 (6H) 
assigned to OAc-5, OAc-7 and OAc-3',4' respectively. 'H-NMR also indicated a 
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disubstituted ring-B as it showed a typical one proton double doublet at 5 7.75 
(J 1=9 Hz and J2=2.20 Hz, H-6') and a doublet of one proton 6 7.80 (J=2.20 Hz, 
H-2'). This could be attributed to 3',4'- substitution of ring-B. Another ortho 
coupled doublet integrating for one proton at 6 7.25 (J=9 Hz) was ascribed to H-5'. 
A pair of meta-coupled doublets centered at 6 6.45 (J=2.5 Hz) and 6.95 (J=2.5 Hz) 
were assigned to C-6 and C-8 protons of ring-A, while C-3 proton of pyrone ring 
resonated as a sharp singlet at 5 6.59. The mass spectrum showed a molecular ion 
peak at m/z 286 corresponding to the structure (Vll-a). The fragment ions at 
m/z 134 fully supported a ring-B with two hydroxyl groups. Fragment at m/z 153 
was consistent with the ring-A having two hydroxyl groups. 
On the basis of these results At-7 was characterized as 5,7,3',4' 
tetrahydroxy flavone (Luteolin)'^ (Vll-a). 
OR 0 
(VIII) 
(a) R=H 
(b) R=Ac 
RCXv<=^ =^ W^O^^ —/ \ 
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TabIe-7 
' H - N M R spectral data of At-7 acetate 
Assignment No. of Protons Signals 
H-6 
H-8 
H-3 
H-5' 
H-2' 
H-6' 
OAc-5 
OAc-7 
OAc-3',4' 
6.45 (d, J=2.5 Hz) 
6.95 (d, J=2.5 Hz) 
6.59 (s) 
7.25 (d, J=9 Hz) 
7.80 (d, J=2.20 Hz) 
7.75 (dd,J,=9Hz&J2=2.20Hz) 
2.43 (s) 
2.35 (s) 
2.33 (s) 
s= singlet, d= doublet, dd= double doublet, spectrum run in CDClj at 270 MHz using TMS as 
internal standard (5-scale). 
At-8: 
It was crystallized with methanol, as yellow crystals, m.p. 311-12"C and 
was characterized as quercetin by co-chromatography and mixed melting point 
with an authentic sample. On acetylation with acetic anhydride and pyridine, it 
gave an acetate m.p. 194-95°C. The identity of the compound as quercetin was 
further confirmed by spectral studies (uv and 'H-nmr spectra) (Table-8 and 
Table-9). 
The 'H-nmr spectrum of its acetate (Vlll-b) showed the signals due to five 
acetoxyls at 6 2.35-2.40. A pair of meta-coupled doublet at 5 6.87 (J=2.5 Hz) and 
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5 6.63 (.1=2.5 11/.) was as.signcd to H-8 and H-6 protons of ring-A respectively. 
The ring-B protons showed an ABX pattern, two doublet at 5 7.74 (J=2.5 Hz) lor 
H-2' and 5 6.92 (J=8.5 Hz) for H-5' and a quartet at 5 7.63 (J=2.5 Hz and 8.5 Hz) 
for H-6'. 
In the light of above resuhs compound (At-8) was assigned the structure as 
3, 5,7, 3',4'-pentahydroxy flavone (quercetin)*' (Vlll-a). 
(a) R=H 
(b) R=Ac 
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Table-8 
UV data of At-8 and quercetin 
Reagent 
MeOH 
NaOMe 
AICI3 
AICI3/HCI 
NaOAc 
NaOAc/HjBOa 
At-8 
256,270 sh, 301 sh, 372 
247 sh. 321 (Dec) 
274, 304 sh, 334, 458 
264, 358, 427 
257 sh, 274, 329, 390 
264, 303 sh, 389 
Quercetin 
255, 269 sh, 301 sh, 370 
247 sh, 321 (Dec) 
272, 304 sh, 333, 458 
265, 301 sh, 359,428 
257, 274, 390 (Dec) 
261,301 sh, 388 
Table-9 
'H-NMR spectral data of At-8 
Assignment No. of Protons Signals 
H-2' 
H-6' 
H-5' 
H-8 
H-6 
5xOAc 15 
7.74 (d, J=2.5 Hz) 
7.63 (q, J,=2.5 Hz, J2=8.5 Hz) 
6.92 (d, J=8.5 Hz) 
6.87 (d, J=2.5 Hz) 
6.65 (d, J=2.5 Hz) 
2.35 (m), 2.40 (s) 
s= singlet, d= doublet, q=quartet, m=multiplet, spectrum run in CDCI3 at 100 MHz using TMS as 
internal standard (5-scale). 
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At-9: 
It was eluted from the column by ethylacetate and was crystallized with 
methanol as pale yellow granular crystals m.pl68"C analysed for C23Hiii04. U 
gave a greenish brown colour with alcoholic ferric chloride, and a pink colour with 
sodium amalgum / HCl and yellow colour with cone. H2S04^ *^ . The colour test and 
uv absorption, A-niax262 and inflection at 339 nm indicated isoflavone nucleus, 
further supported by a singlet in its 'H-nmr spectrum at 5 7.86 ascribed to H-2 
proton of isoflavone. A red shift of 10 nm with AICI3 and 11 nm with NaOAc 
showed the presence of hydroxyl group at 5 and 7 positions which was further 
confirmed by the appearance of the singlets at 5 12.46 and 5 9.27 in the 'H-nnir 
spectrum (Fig.-XIII, TabIe-10). 
The 'H-nmr spectrum displayed a singlet integrating for 3 protons at 5 2.50 
corresponding to methyl group and a pair of meta-coupled doublets of one proton 
each at 5 6.17 (J=2.5 Hz) and 6.40 (J=2.5 Hz), attributed to H-6 and 11-8 protons 
of ring-A respectively. Another pair of ortho coupled doublets of four protons 
each at 5 6.89 (J=9 Hz) and 7.56 (J=9 Hz) were assigned to H-3',5',3",5" and H-2', 
6',2"',6" respectively. A solitory one proton singlet at 6 7.86 was ascribed to H-2 
proton of isoflavone. The CH2 protons appeared at 5 2.59. 
The assigned structure was further supported by the mass spectrum 
(Fig.-XIV Scheme-Ill) which showed the molecular ion peak at m/z 358. The 
RDA fragments appeared at m/z 152, 206 and the base peak was observed at 
m/z 91 corresponded to tropolium ion. 
On the basis of above studies it was characterized as the novel isoflavone 
named as 5,7-dihydroxy-4'-p-methyl benzyl isoflavone (IX). 
8 1 
58 
Table-10 
' H - N M R spectral data of At-9 
Assignment No. of Protons Signals 
CII^ , 
Clh 
H-6 
H-8 
H-3',5',3",5" 
H-2',6',2"',6" 
(311,5) 
(2Il,s) 
(lH,d,J=2.5Hz) 
(lH,d,J=2.5Hz) 
(4H, d, J=9 Hz & 
(4H, d, J=9 Hz & 
H-2 
CH2 
7-OH 
5-OH 
(lH,s) 
(2H, s) 
(IH, brs) 
(lH,s) 
2.50 
2.59 
6.17 
6.40 
6.89 
7.56 
7.86 
2.59 
9.27 
12.46 
s= singlet, brs= broad singlet, d= doublet, spectrum run in DMS0-d5 at 300 MHz using TMS as 
internal standard (5-scale). 
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At-10; 
At-10 was eluted from the column by ethylacetate-methanol (9:1). On 
crystallization with methanol-chloroform, it gave yellow crystals m.p. 263-64 C. 
The molecular ion peak at m/z 432 and the elemental analysis agreed with the 
molecular formula as C21H20O10. A dark reddish colour with magnesium and 
hydrochloric acid and a red colour on treatment with sodium amalgam, followed 
by acidification suggested a flavone nucleus for the compound. 
The At-10 gave a positive Molish test and a dark brown colour with ferric 
chloride. The analysis of functional groups revealed the presence of a,P-unsatu-
rated >C=0 (1650), phenolic OH (3420), and a complex aromatic substitution, 
besides a strong band at 2950 cm''. The uv spectrum showed '^^ °^"i„a\ at 268 and 
335 nm. The red shift of 10 nm with NaOAc in band-II, 11 nm with AICI3 and 
38 nm with NaOMc in band 1 (without decrease in intensity) indicalcd the 
presence of 5,7 and 4' hydroxyls groups. 
Prolonged heating (5 hours) of the glycoside with 0.4 M.HCl failed to 
hydrolyse the glycoside, suggestive of a C-glycosyl nature of the compound. This 
was further supported by two bands at 1010 and 1038 cm'' in its ir spectrum. '^ 
The compound (At-10) was oxidised with FeCls, the sugar obtained was identified 
as glucose (by m.p., co-chromatography and gjc of trimethylsilyl derivative). 
Pyranose structure of glucose was confirmed by periodate oxidation of methyl 
ether of the glucoside. 
On boiling the glucoside (At-10) with hydroiodic acid in phenol, the sugar 
moiety was decomposed. The resulting product was identified as apigenin 
(At-lOag) by comparison of m.p. and spectral data (uv, ir, IH-nmr and mass) 
with those of an authentic samples^ .^ The uv spectrum of the aglycone was found 
to be identical with that of glucoside. The acetate of the glucoside, prepared by 
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heating it with acetic anhydride and pyridine gave white crystals (At-lOAc), m.p. 
154-156°C analysed for C33H32O16. 
The 'H-nmr spectrum (Table-11) exhibited a pair of ortho-coupled 
doublets integrating for two protons each at 5 7.40 (J=9 Hz) and 6 8.10 (J=9 Hz) 
corresponded to H-3',5' and H-2',6'. Two independent singlets of one proton each 
at 5 6.8 and 6 6.91 were assigned to H-3 and H-6 respectively. The anomeric 
proton H-l" (glu) appeared as a doublet at 5 4.64 (J=10 Hz) showing trans diaxial 
relationship with H-2", while the sugar protons appeared in the range of 5 3.60-
5.70. Three singlets at 5 2.32, 2.43 and 2.51 integrating for three protons each 
were attributed to three aromatic acetoxyls at 4,7 and 5 positions. The four 
aliphatic acetoxyl^ appeared as a multiple! at 5 1.72-2.02. The presence of the 
signals at 5 1.72 for 2"-0Ac and 2.02 for 6"-0Ac indicatd the presence of sugar 
moiety at C-8^^ This was supported by the negative Gibb's test. The location of 
the sugar at C-8 was further confirmed by the mass fragmentation, as the 
characteristic fragments at m/z 312 (aglycone attached to CH2-CHO) was 
observed '^*. 
The other fragments observed were at m/z 283 [aglycone attached with 
CH2] and 354 [M '^-C-glucosyl + H"^ ]. The fragment ion at m/z 270 seemed to be 
formed by the loss of 2 x CH2=C=0 groups from m/z 354. The KDA fragmcnls 
representing ring-A and ring-B were observed at m/z 194 [Ai]"^  and at m/z I 18 
[Bi]"^  respectively. 
On the basis of the above results, the compound (At-10) was characterized 
as vitexin (X). 
61 
(a) R=H 
(b) R=Ac 
Table-11 
' H - N M R spectral data of At-10 Ac 
Assignments 
H-3 
H-6 
H-3',5' 
H-2',6' 
H-1" 
H-r',2",3",4",5",6" 
Aromatic acetoxyls: 
OAc 
OAc 
OAc 
Aliphatic acetoxyls 
No. of Protons 
1 
1 
2 
2 
1 
7 
3 
3 
3 
12 
Signals 
6.8 (s) 
6.91 (s) 
7.4 (d, J=9 Hz) 
8.1 (d,J=9Hz) 
4.64(d,J=10Hz) 
3.65-5.70 (m) 
2.32 (s) 
2.43 (s) 
2.51 (s) 
1.72-2.02 (m) 
s = singlet, m = multiplet, d = doublet, spectrum run in CDC13 at 300 MHz., using TMSi as 
internal standard (6-scale). 
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At-11; 
Elution of the column with ethylacetate-methanol (8:2-7:3) followed by 
crystallization with methanol-chloroform afforded pale yellow crystals (100 mg) 
m.p. >280°C. The elemental analysis agreed with the molecular formula C21H22O9. 
It gave red colour with cone. H2SO4 and orange to red colour with aqueous NaOl I 
suggesting it to be a chalcone."'^^. Positive Molish test indicated it to be a 
chalcone glycoside. The ir spectrum showed the characteristic bands at 2965 (br, 
chelated 011), 1684 (C=0) and 1462 (C=C) cm"'. UV spectrum showed the absor-
ptions at 365 nm (Band-I) and at 245 nm (Band-II). A red shift of 71 nm with 
AICI3 / HCl in Band-I showed the presence of chelated-hydroxyl group . At-11 
gave greenish brown colour with alcoholic FeCls, indicating the presence ol'2' and 
6' hydroxyl groups. The placement of hydroxyl groups at 2' and 6' positions was 
justified by its 'H-nmr spectrum (Fig.-XV, Table-12) which showed two 
exchangeable hydroxyl groups with D2O by the off field signals at 5 13.6 (2'-0H) 
and at 5 12.85 (6'-0H). 
Acetylation of the glycoside (Xl-a) with acetic anhydride and pyridine 
afforded an acetate (Xl-b) m.p 178°C. Its 'H-nmr spectrum indicated it to be an 
hexaacetate derivative as it exhibited the presence of six acetoxyl groups (two 
aromatic and four aliphatic). A six protons singlet at 5 2.52 was ascribed to the 
aromatic acetoxyl at 2' and 6'-position while the aliphatic acetoxyls integrating for 
twelve protons appeared as a multiplet in the range of 5 1.78 to 2.05. A pair of 
meta coupled doublets at 5 6.24 (J=2.0 Hz) and 5 6.26 (J=2.0 Hz) were assigned to 
3' and 5' protons of ring-A respectively. The ring-B protons (2,3,4,5,6) appeared 
as muhiplet in the range of 6 6.77-6.85. A pair of doublets at 5 6.97 (J=15 Hz) 
and 7.85 (J=15 Hz) were accounted for a and (i-protons of chalcone. The sugar 
protons appeared as multiplet in the range of 3.5-4.32 and 5.22-5.50. While Ihe 
anomeric proton of glucose (H-1") was centered as doublet at 5 4.1 (J=9 Hz). The 
coupling constant supporting the P-linkage of glucose. 
At-11 on hydrolysis with 6% HCl yielded a sugar and an aglycone. The 
sugar was identified as glucose by Rf value and co-chromagraphy with an 
authentic sample of glucose. 
The ultra-violet and infrared spectra of the aglycone and its derivatives 
showed that it contained a conjugated carbonyl group and three phenolic hydroxy! 
groups. It gave greenish brown colour with ferric chloride. The hydroxyl groups 
were placed at 2' and 6' positions of the chalcone as discussed above. The 
remaining hydroxyl group was placed at 4'-position since it gave a red colour with 
vanillin-IICl reagent^ ** and a red shift of 62 nm in band I with NaOMe in its iiv 
spectrum (absent in glycoside). Thus all the three hydroxyl groups were placed in 
ring-A with no substitution in ring-B (alkaline fusion of the aglycone gave benzoic 
acid). The presence of a free 4'-0H group in the aglycone which was not found in 
the glycoside indicated the sugar linkage in the chalcone at 4'-posilion. 
The 'H-nmr of the aglycone exhibited a pair of meta-couplcd doiiblcls at 
5 6.20 (.1=2.0 IIz) and 5 6.23 (.1=2.0 Hz) for 11-3' and 11-5' protons respectively. 
The ring-B protons (ll-2',3',4',5',6') appeared in the range of 6 6.75-6.82. Ilic 
remaining a,p protons of the chalcone resonated as a doublet at 6 6.95 (.1=15 11/., 
H-a) and 5 7.81 (J=15 Hz, H-P). Therefore, the aglycone was characterized as 
2',4',6'-trihydroxychalcone^^ (XI). 
The quantitative estimation of the sugar by somogyi's copper-micro 
method''" showed the presence of I mole of glucose per mole of the aglycone. 
The mass spectrum (Fig.-XVI, Scheme-IV) of the glycoside (Xl-a) was in 
full agreement with the assigned structure of the glycoside. It showed the presence 
of glucose at m/z 180 and an aglycone at m/z 256. The retro-Diels-Alder 
fragmentation pattern was observed by peaks at m/z 152, 131,126 and 104, 
supporting the presence of three hydroxyl groups in ring-A and no-hydroxyl group 
in ring-B. It was further confirmed by the degredation^' of the aglycone with 50% 
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KOH which gave phloroglucinol and cinnamic acid which were identified by co-
TLC with authentic samples. 
On the basis of the above results the compound (At-11) was thus 
characterized as 2',6'-dihydroxychalcone-4'-0-glucoside (Xl-a) which is being 
reported for the first time. 
CH2OR 
(Xl-a) R=H 
(Xl-b) R=Ac 
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Table-12 
'H-NMR spectral data ofAt-11 
Assignment 
OAc-2',6' 
H-3' 
H-5' 
H-2,3,4,5,6 
H-a 
l i -P 
Sugar protons: 
H-1" (anomeric) 
H-l",2",3",4" 
H-5",6" 
Sugar acetoxvis: 
H-2",3",4",6" 
No. of Protons 
6 
1 
1 
5 
1 
1 
1 
4 
3 
12 
Signals 
2.52 (s) 
6.24 (d, J=2.0 Hz) 
6.26 (d, J=2.0 Hz) 
6.77-6.85 (in) 
6.97(d,J=15Hz) 
7.85(d,J=15nz) 
4.1(d,J=9Hz) 
3.5-4.32 (m) 
5.22-5.50 (m) 
1.78-2.05(111) 
s= singlet, d= doublet, m=multiplet, spectrum run in DMSO at 300 MHz using IMS as internal 
standard (5-scale). 
•a 
3 
CD 
cn-
n j -
0 - ; 
003 
; ^ S a g § ^ S , 3 ^ ^ ^ 2 j E 
I * • 
, 2 8 8 " 
I O O 
i <!i a 
z 
I 
ii 
2 2 S 5i S S 5 :: ^ S! iS « 
i i I* 
I 
m u oi 
I sss T -
s s § 
s s i a» ui — -5 
^ . ^ Q lA -Vl 
O 0» O (Jl O 
o ^ i a> (i» <J» o j> 2 ^ 
M Ul X C £ 
•a 
"O -1 
l e g r a , DOm 
QO i 
• - I 
CD 
O 
o 
(J1 
CD 
O 
0.9123 
-7 901 
-7 881 
-7 852 
7 
7 
-1 
£\ 
X\ 
V-6 
\ - 6 
^ - - - 6 
" ^ - 6 
410 
289 
226 
975 
946 
922 
854 
832 
825 
804 
778 
267 
244 
CJl 0.2330 
CJl 
o 
-4 866 
U C r- u> « I/} ui 
n 01 OJ tn o ^ •-" 1 *fl,i ',i 'i, 
O nj o b. ru U} r\j I 
O -* -^ 'NJ Ik ^ Q I 
— U] O A. <\j >>J O 
X D I o i o n 
I k« 
a-s o en a 
o u 3 
a ? 3 
1 J! 
^ 
LJ 
kO o o m 
a o o S 
r a a c 
Z 03 (S Ut 
1 
T — 
3 
S 
X 
o 
s 
o 
•1 l/i o 
ir fc UJ O I (J — lO nj O) Cn 
I O C71 O CJl O 
I O i\J CJl i^ t/* O Oi n ? 
U) Ul X C C 
^ ; ; 
S 3 5 
X ^ O "> 
0 ajto ar^o ^o 
. D . R. I. 
CENTRAL DRUG RESEARCH INSTITUTE 
01-15-2001 
JN1513X.LRP HR H HUHAISEN/ALIGARH «2795 
Date run s 01-15-2001 Operator t PRAKASH/A.SONI/SUNIL 
Scan J. 15 RT« ls42 No.ions- 307 Base« 23.47.F TIC=189190 
100 44 
54 
409 
3 0 0 3 5 ( 3 5 0 4 0 0 4 5 0 500 " ^ 5 0 600 
m <iO' IFo 
» • " > ' t • - - T - Sso' 6'oo 
F i g . - X V I 
C21H22O9, 
IVTm/z 418 
m/z 180 
O J T m/z 238 
m/z 228 
OH O 
C1SH12O4, 
m/z 256 
m/z 103 C7H4 O4, 
m/z 152 
OH O 
C9H7O4, 
m/z 179 
m/z 104 
+' 
C7H7, 
m/z 91 
0+ 
o^ 
CeHg, 
m/z 78 
C9H70, 
m/z 131 
1 . 
+ HjC^CH-C-S-O 
C3H3O, 
m/z 55 
i-H 
m/z 54 
(Scheme-IV) 
OH 
C6H6 O3, 
m/z 126 

66 
The melting points were taken on a Kofler block and are uncorrected. All 
ultraviolet spectra were measured on Beckmann Model DU and Pye Unicam PU-
8800 spectrophotometers in methanol / ethanol. Infrared spectra were taken on 
Shimadzu IR-408 Perkin Elmer 1800 (FTIR). The mass and 'H-nmr spectra were 
obtained from different institutes in the country and outside. The mass spectra 
were mostly measured in E.I. mode on Jeol D-300 while, the 'H-nmr spectra were 
usually recorded on Varian EM-360 L (60 MHz), 270 MHz, JEOL 4H-100 MHz, 
Perkin Elmer R-32 (90 MHz), Brucker dpx 200 MHz, DRX 300 MHz and WM 
400 MHz in CDCI3 / DMSO-de using TMS as internal standard. 
The silica gel used for different chromatographic purposes, was obtained 
from E. Merck (India), E. Merck (Germany) and SRL (India). TLC solvent 
systems used were benzene-pyridine-formic acid (BPF, 36:9:5), toluene-
ethylformate-formic acid (TEF, 5:4:1), ethylacetate-ethylmethylketone-acetic 
acid-water 
(EtOAc-EtMeCO-AcOl-MbO, 5:3:1:1; 20:3:1:1; 30:3:1:1), clhylacctalc-mclhanol-
water (EtOAc-MeOH-HjO, 8:1:1), petrol-benzene (/:^ n-butanol-acclic acid-
water (BAW, 4:1:5), n-butanol-water-ethanol (BEW, 60:28.5:16.5). 
Alcoholic ferric chloride, iodine vapours and aniline hydrogen phthaiale 
solutions were used as spray reagents for visualization of spots on TLC and on 
paper chromatograms. 
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STUDY OF THE LEAVES OF ACACIA TORTILIS 
The dried and powdered leaves of Acacia tortilis (3 kg) procured from 
Yaman, were exhaustively extracted with light petroleum ether (60-80), benzene 
and finally with methanol. The petrol and benzene concentrate gave positive test 
for triterpenes.^ On TLC examination, these concentrates showed number of spots 
in different solvent systems (Petrol-benzene and petrol-ether) with the same Rj 
values. The above two concentrates were therefore mixed together. The combined 
concentrate was chromatographed over silica-gel column, using successively 
petrol (A), petrol-benzene (9:1-6,, 8:2-B2, 7:3-B3, 6:4-B4, lil-Bs), benzene (C) as 
eluting solvents. Appropriate fractions (ir. Spectra and TLC) were combined. 
The fractions A and B| on concentration gave a yellowish green oil of fatly 
nature and was not further examined. 
The fractions B2 and B3 on TLC examination (silica-gel, pelrol-bcnzcnc 
1:1) showed two major spots with the same Re values. The above two IVaclioii.s 
were therefore mixed together and subjected to column chromatography over 
silica-gel followed by fractional crystallization, afforded two crystalline fLC 
homogenous substances, marked as At-1 and At-2. 
The fractions B4, B5 and C were foui;id to be having the same composition 
with varying concentrations of the compounds. The three fractions were combined 
together. Repeated column chromatography over silica gel column using petrol-
benzene mixtures in different ratios gave three compounds containing very minor 
impurities. Several crystallization by appropriate solvent, gave pure compounds 
labeled as At-3, At-4 and At-5. 
The methanol extract was concentrated by heating over a boiling water bath 
under reduced pressure, a brown gummy mass was obtained. It gave positive 
colour test for flavonoids. TLC examination of the brown mass in TEF and BPF 
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systems showed it to be mixture of several compounds. The brown gummy mass 
was purified by refluxing it with petroleum ether, benzene and chloroform. The 
semi-solid mass left behind was chromatographed over silica gel column. 
Fractional elution with benzene-ethylacetate (1:1) and ethylacetate yielded four 
compounds. They were purified by repeated crystallization and labeled as At-6, 
At-7, At-8 and At-9. Further elution of the column with ethylacetate-methanol 
mixture gave two compounds labeled as At-10 and At-11. 
At-1; 
Elution of the column with petrol-benzene (4:1) afforded a solid substance 
which on crystallization with benzene-petrol gave white shining crystals (At-1) 
(500mg), m.p 165-66°C, [a]D °^ + 24.54 (CHCI3). It gave positive Leiberman-
Burchard and Nollers tests and yellow colour with tetranitromethane. 
Analysed for C30H48O: 
Calcd.: C, 84.9; H, 11.37%. 
Found: C, 84.7; H, 11.1% 
IR.i)''"'cin-': 
3360 and 1030 cm"' (OH), 1630 and 1445 (C=C), 1375 (germinal dim-ethyl), 875 
(terminal methylene). 
'H-NMR (300 MHz. CDCM on 5 scale: 
0.82 (3H, s), 0.91 (6H, s), 0.93 (3H, s), 0.99 (6H, s), 1.68 (3H, s), 1.34-
1.65 (CII2 - Protons), 4.57 and 4.68 (>C=CH2), 4.85 (A'^ double bond), 3.20 (III, 
m, CH-OH, 3-OH). 
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'^ C-NMR (300 MHz. CDCI.) on S scale; 
35.52 (C-1), 25.09 (C-2), 78.88 (C-3), 37.31 (C-4), 55.25 (C-5), 18.26 
(C-6), 34.23 (C-7), 39.94 (C-8), 50.38 (C-9), 37.64 (C-10), 20.87 (C-11), 129.63 
(C-12), 142.68 (C-13), 47.92 (C-14), 29.76 (C-15), 33.27 (C-16), 48.25 (C-17), 
51.15 (C-18), 55.44 (C-19), 150.90 (C-20), 27.37 (C-21), 38.35 (C-22), 31.27 
(C-23), 19.25 (C-24), 16.63 (C-25), 16.05 (C-26), 15.34 (C-27), 17.94 (C-28), 
109.25 (C-29), 21.04 (C-30). 
Mass. m/z: 
424 (M *^, 100%), 409 (M '^-CHa, 30%), 217 (70.3%), 207 (15%), 205 
(20%), 201 (42%), 256 (9%), 190 (29%), 189 (31%), 188 (78%), 174 (35%), 207 
(15%). 
Acetylation of At-1; 
The compound (At-1) (60 mg) was treated with pyridine (2 ml) and acetic 
anhydride (4 mi), allowed to stand overnight at room temperature and then healed 
on a water bath for 2 hours. The reaction mixture was cooled and poured over 
crushed ice with constant stirring. Dirty white mass separated was filtered under 
suction and washed thoroughly with water. The solid thus obtained was 
crystallized from chloroform-methanol as fine needle shaped crystals (35 mg) m.p 
152V. 
'H-NMR GOO MHZ. C D C M on S scale: 
0.87 (3H, s), 0.93 (6H, s), 0.96 (3H, s), 1.02 (6H, s), 1.68 (3H, s), 1.36-
1.59 (m, CH2 protons), 4.56 and 4.68 (>C=CH2), 4.85 (s, A'^ -double bond), 2.17 
(3H, s, OAc), 3.17-3.21 (m, CH-OAc, C-3-OAc). 
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At-2: 
At-2 was obtained by the elution of the column with petrol-benzene (7:3) 
and crystallized with chloroform-methanol as white shining crystals (50 mg), 
m.p.l95°C. Elemental analysis agreed with the molecular formula C30H46O. 
Analysed for C30H46O: 
Calcd.: C, 85.30; H, 10.9%. 
Found: C, 85.28; H, 10.8% 
IR, u* "^' cm ' : 
1700 (C=0), 1450 (C=C), 1375 (geminal dimethyl), 845 (terminal meth-
ylene, = CH2) 
' H - N M R (300 MHz. CDCM on 5 scale; 
0.79 (3H, s), 0.94 (6H, s), 1.02 (3H, s), 1.03 (3H,s), 1.05 (3H, s), 1.68 
(3H, s), 1.3-1.57 (CH2 protons), 4.52, 4.57 (>C=CH2), 4.86 (A'^-double bond), 
1.96-2.26 (m,-CH2). 
'^C-NMR (300 MHz. CDCI3) on S scale; 
38.52 (C-1), 25.27 (C-2), 206.1 (C-3), 37.62 (C-4), 54.88 (C-5), 19.68 
(C-6), 33.81 (C-7), 39.85 (C-8), 50.50 (C-9), 37.36 (C-10), 20.92 (C-11), 129.86 
(C-12), 142.55 (C-13), 47.25 (C-14), 29.18 (C-15), 33.32 (C-16), 43.35 (C-17), 
46.80 (C-18), 40.64 (C-19), 123.45 (C-20), 27.48 (C-21), 39.30 (C-22), 31.30 
(C-23), 21.68 (C-24), 15.93 (C-25), 16.54 (C-26), 14.46 (C-27), 23.66 (C-28), 
121.51 (C-29), 26.21 (C-30). 
Mass. m/z: 
422 (M^*, 44%), 407 (M^'-CHj, 41%), 256 (10), 206 (7), 188 (79%), 174 
(35%), 176(100%) 
Bromination of iupan-3-ol. 12. 20 diene; 
Lupan-3-ol, 12, 20 diene (50 mg) was dissolved in ether (10 ml) and then 
bromine solution (5 ml) [prepared by dissolving sodium acetate (anhydrous) 
(1 gm) in acetic acid (glacial) (100 ml) and bromine (9.5 ml) is add] was added 
gradually with constant shaking under cold conditions 0-5°. When the addition 
was complete it was kept under the same conditions with occasional shaking for 
another 15 minutes and then cold water (»50 ml) was added. Organic matter was 
extracted with ether washed with water, NaHCOs (5%) solution, and sodium 
thiosulphate solution (5%) and again with water successively. The ethereal layer 
was dried over sodium sulphate anhydrous and then the solvent was evaporated to 
give a solid mass (40 mg) which gave positive Beilstein test and a negative 
nitromethane test. 
The solid thus obtained was suspended in acetone (20 ml) cooled in an ice 
bath and then Jones reagent (5 ml) was added dropwise with constant stirring. 
When the Jones reagent was added the stirring was continued for a further period 
of 10 minutes and cold water (50 ml) was added. The organic matter was extracted 
with ether and washed thoroughly with water to make it neutral. The ethereal layer 
was dried over anhydrous sodium sulphate and then the solvents were removed by 
evaporation to give a semisolid mass (25 mg) which gave a positive Beilstein test. 
The semisolid thus obtained was dissolved in dry ether (20 ml) and acetic 
acid (5 ml) then zinc dust (2 gm) was gradually added over a period of 30 minutes 
with constant shaking. When the addition of zinc was complete it was filtered and 
the filtrate was washed thoroughly with water to remove acid, the ether layer was 
dried over anhydrous sodium sulphate and the residue was crystallized from 
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methanol lo give the compound (At-2) (10 mg) (along with mother liquour having 
other compounds), mp,. m.m.p. and TLC identical with the sample (At-2) obtained 
from natural sources. 
At-3; 
At-3 was obtained on elution of the column with petrol-benzene (1:1). 
After repeated crystallization with chloroform-methanol, it gave white needle 
shape crystals, m.p. 262-64°C (150 mg). 
Analysed for C30H50O: 
Calcd.: C, 84.50; H, 11.3%. 
Found: C, 84.47; H, 11.1% 
'H-NMR (200 MHz. CDCI^ ) on S scale: 
0.72 (3H, s, CH3), 0.87 (3H, s, CH3), 0.89 (3H, s, CH3), 0.92 (3H, s, 
CH3), 0.95 (6H, s, 2CH3), 1.05 (3H, s, CH3), 1.18 (311, s, CII3), 1.25, 1.34, 1.45, 
1.52, 1.58 (22 protons, m, -CH2), 2.26-2.41 [3H, m, (C2-2II and CrUl)!-
IR.u'^^'cm': 
2900 (CH, str), 1705 (>C=0), 1455, 1385, 1355, 1170, 1070. 
Mass. m/z: 
426 (M^ 92%), 411 (40), 341 (32), 303 (70), 273 (100). 
At-4: 
At-4 obtained by elution of the column with petrol-benzene (2:3) and 
crystallized as white needles from chloroform-methanol, m.p. 198°C, Rf = 0.63 
(benzene-chloroform, 8:2). It gave positive Leiberman-Buchard test. 
'H-NMR (100 MHz. CDCU) on 5 scale; 
0.78 (3H, s), 0.83 (3H, s), 0.88 (6H, s), 0.95 (3H, s), 0.98 (3H, s), 
1.0 (3H, s), 1.14 (3H, s), 1.08, 2.01 (-CH2 and -CH protons of cyclic system and 
side chain), 3.01 (IH, dd, J=9 Hz and 7 Hz), 4.88 (a broad singlet, IH, OH 
proton), 5.21 (IH, m, olefinic proton). 
[R.u'^"'cm': 
3360 (OH), 2960, 2880, 1650, 1465 (C=C), 1040 and 980 cm''. 
Mass. m/z: 
426 [M]^-
Acetvlation of At-4; 
The compound (At-4) (25mg) was acetylated by heating it with acetic 
anhydride (1 ml) and pyridine (0.5 ml) on a boiling water bath for 4 hours. The 
reaction mixture was cooled at room temperature and poured over crushed ice. 
The solid obtained was washed well with water and dried. On crystallization from 
chloroform-methanol, it gave colourless needles m.p. 241-42°C, [ajo + 68.9". 
IR. o'^'-cm-^ 
1722 and l240(OAc), 1635,812. 
'H-NMR (CDCU) on S scale; 
0.84 (3H, s, H-28), 0.89 (12H, s, H-23, 24, 29, 30), 0.96 (6H, s, H-25, 26), 
1.14(3H, s, H-27),2.08 (3H, s, OAc), 4.54 (IH, dd, J=6 Hz, H-3a), 5.20 (lH,t, 
J=3.5Hz, H-12). 
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At-5; 
Elution of the column with petrol-benzene (3:7) gave a TLC homogeneous 
substance which on repeated crystallization from chloroform-ethanol afforded 
white needle shaped crystals (70 mg) m.p. 136-37°C. It gave an acetate (AciO/py), 
m.p. 114-15°C, [a]D - 48.5° (CHCI3) and monobenzoate, m.p. 145-46''C. 
3340 (OH), 10*55, 1655, 840 (C=C), 1460,1375 (C-Mcs). 
'H-NMR (90 MHz CDCM on S scale; 
0.70 (3H, s, 18-Me), 0.80 (3H, d, J=6.8 Hz, 28-Me), 0.88 (6H, d, J=6.5 Hz, 
26, 27-Me), 0.92 (3H. d, J=6.5 Hz, 21-Me), 1.02 (3H, s, 19-Me), 3.56 (IH, m, 
3-ax-H), 5.36 (IH, m, olefmic proton), 1.07-2.34 (-CH2 and -CH protons of cyclic 
system side chain). 
Mass, m/z; 
414 [Mf • 
Acetylation of At-5: 
Crystalline (At-5) (30 mg) was treated with acetic anhydride (2 ml) and 
pyridine (1 ml) and allowed to stand overnight at room temperature and then 
heated on a steam bath for 2 hours. After usual work up the solid was washed well 
with water and dried. On several crystallization from chloroform-methanol it gave 
colourless flakes (15 mg), m.p. 114-15°C [a]'''D-48.5°. 
Analysed for C31H52O2: 
Calcd.: C, 81.57; H, 11.40%. 
Found: C, 81.52; H, 11.37% 
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2930, 2850, 1730, 1660, 1460, 1380, 1260, 960. 
Benzoate Formation; 
The At-5 (40 mg) was treated with benzoyl chloride (1 ml) and pyridine 
(0.5 ml), the mixture was allowed to stand at room temperature overnight and then 
heated for about 6 hours on a water bath. The reaction mixture was cooled and ice 
cold water was added. The solid thus separated was filtered, washed with aqueous 
solution of potassium hydroxide (KOH) (2%) and then with water. It was 
crystallized from methanol, m.p. 145-46°C (25 mg), [a]D"-7.52°. 
At-6; 
The benzene-ethylacetate fractions (1:1) of the column were found to be 
identical on TLC and therefore pooled together. Recovery of the solvent gave a 
gummy mass. On TLC examination it showed the presence of one major 
compound along with some minor impurities which were removed by crystalli-
zation with benzene-acetone, and yellow shining crystals of At-6 were obtained 
m.p. 352°C. 
Analysed for C15H10O5: 
Calcd.: C, 66.66; H, 3.70%. 
Found: C, 66.78; H, 3.74% 
UV with shift reagents. A.„... nm: 
MeOH 
AICI3 
A1C13/HC1 
NaOAc 
NaOAc/HsBOs 
265,297 sh, 338 
279, 300, 340, 390 
279, 299, 340, 389 
279, 304, 376 
266, 300 sh, 338. 
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Acetvlation of At-6; 
Crystalline (At-6) (25 mg) was treated with acetic anhydride (2 ml) and 
pyridine (1 ml) and allowed to stand overnight at room temperature and then 
heated on a water bath for 2 hours. After usual work up as described earlier the 
solid obtained on several crystallization from chloroform-methanol gave colour-
less crystals m.p. 183-84°C. 
'H-NMR (100 MHz. CDCl^ ) on S scale: 
7.85 (2H, d, J=9 Hz, H-2',6'), 7.04 (2H, d, J=9 Hz, H-3',5'), 6.60 (111, s, 
H-3), 6.66 (IH, d, J=2.5 Hz, H-8), 6.51 (IH, d, J=2.5 Hz, H-6), 2.42 (3H, s, 
OAc-5), 2.35 (6H, s, OAc-4',7). 
At-7: 
At-7 was obtained from the fractions obtained by elution of the column 
with benzene-ethylacetate (1:1). On repeated crystallization with cthylacctalc-
acetone afforded yellow fine crystals m.p. >315°C were obtained. 
Analysed for CisHioOe: 
Calcd.: C, 62.93; H, 3.49%. 
Found: C, 62.94; H, 3.50% 
m kBr -1 
3400 (OH), 1640 (>C=0), 800, 840 
\9na Azad /.jfc 
''v 
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UV with shift reagents. Xn,^ ^ nm; M 
258, 265, 292 sh, 346 
296, 328 sh, 396 
276, 304 sh, 327, 426 
267 sh, 295 sh, 355, 384 
291, 326 sh, 377 
277, 291 sh, 360, 432 sh 
MeOH 
NaOMe 
AICI3 
AICI3/HCI 
NaOAc 
NaOAc/HjBOs 
Acetvlation of At-7; 
Crystalline (At-7) was treated with acetic anhydride (2 ml) and pyridine 
(I ml) and allowed to stand overnight at room temperature and then heated on a 
water bath for 2 hours. After usual work up, it was crystallized with chloroform-
methanol as colourless needles m.p. 200-201°C. 
' H - N M R r270 MHz. CDCIj^ on 5-scale: 
6.45 (IH, d, J=2.5 Hz, H-6), 6.59 (IH, s, H-3), 6.95 (IH, d, J=2.5 Hz, H-8), 
7.25 (IH, d, J=9 Hz, H-5'), 7.75 (IH, dd, J,=9 Hz & J2=2.20 Hz, H-6'), 7.80 (IH, 
d, J=2.20 Hz, H-2'), 2.43 (3H, s, OAc-5), 2.35 (3H, s, OAc-7), 2.33 (6H, s, OAc-
3',4'). 
Mass, m/z: 
286 [M]"-, 153 [Ai+H]""*, 134 [Bif * 
At-8: 
It was obtained by elution of column with benzene-ethylecetate (l . i) and 
was crystallized from methanol as yellow crystals m.p. 311-12°C. 
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Analysed rorCisHioO?: 
Calcd.: C, 59.62; H,3.31%. 
Found: C, 59.70; H, 3.33% 
UV with shift reagents. A,n,a>f nm: 
MeOH 256, 270 sh, 301 sh, 372 
NaOMe 247 sh, 321 (Dec) 
AICI3 274, 304 sh, 334, 458 
AiCls/HCl 264, 358, 427 
NaOAc 257 sh, 274, 329, 390 
NaOAc/HjBOs 264, 303 sh, 389 
Acetvlation of At-8; 
Crystalline (At-8) (20 mg) was acetylated by heating it with acetic anhy-
dride (2 ml) and pyridine (1 ml) and allowed to stand overnight at room 
temperature and then heated on a water bath for 2 hours. The reaction mixture was 
cooled at room temperature and poured on crushed ice. The solid was collected, 
washed with water and dried. On crystallization from methanol it gave cream 
coloured m.p. 194-95°C (10 mg). 
'H-NMR (100 MHz. CDClj^  on 5-scale; 
7.74 (IH, d, J=2.5 Hz, H-2'), 7.63 (q, Ji=2.5 Hz, J2=8.5 Hz, H-6'), 6.92 (IH, 
d, J=8.5 Hz, H-5'), 6.87 (IH, d, J=2.5 Hz, H-8), 6.65 (IH, d, J=2.5 Hz, H-6), 2.35-
2.40(15H, m, 5xOAc). 
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At-9; 
Elution of the column with ethylacetate gave a fraction which on 
crystallization with methanol afforded pale yellow crystals m.pi68"C yield (30 
mg). It was analysed for C23H18O4. Wv • ^ . 
IR. u'^'^ cni'^ 
2980 (br, OH), 1670, 1480 (C=C) 
UV with shift reagents. A-n^ ,^  nm; 
MeOH 262, 295, 339 
NaOMe 267, 338 (Dec) 
AICI3 272, 299, 367 
AICI3/HCI 273,369 
NaOAc 273,324 
NaOAc/HsBOs 269, 296 (Dec) 
' H - N M R riOO MHz. DMSO-djt) on S-scale: 
2.50 (3H, s, CH3), 2.59 (2H, s, CH2), 6.17 (IH, d, J=2.5 Hz, H-6), 6.40 (IH, 
d, J=2.5 Hz, H-8), 6.89 (4H, d, J=9 Hz and 2.5 Hz, H-3',5',3",5"), 7.56 ( 4H, d, 
J=9 Hz and 2.5 Hz, H-2',6',2"',6"), 7.86 (IH, s, H-2), 2.59 (2H, s, CH2), 9.27 (IH, 
brs, 7-011), 12.46 (lH,s,5-0H). 
Mass, m/z: 
358 (M"*) (3.2%), 314 (M^--Co-CH3-H, 15%), 326 (M^'-HzO-CHs+H, 
10%). RDA fragment 152 (2%), 124 (152-CO, 10%), 91 (100%), 206 (18%). 
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At-10; 
At-10 was crystallized from methanol-chloroform mixture as yellow 
needles m.p. 263-64°C (250 mg). It gave dark reddish-colour with Mg-HCl, and 
positive Molish test (2 ml of aq. extract of the compound was added two drops of 
a freshly prepared 20% alcoholic solution of a-naphthol. The mixture on treatment 
with 2 ml of cone. H2SO4 produced a red-violet ring which disappeared on the 
addition of an excess of alkali solution) and a dark brown colour with alcoholic 
FeCls solution. 
Analysed for C21H20O10: 
Calcd: C, 56.12; H, 4.67% 
Found: C, 56.09; H, 4.62% 
3420(OH), 2950,1650(C=O) 
UV with shift reagents, X,n^  nm: 
MeOH 268, 298, 335 
NaOMe 278, 325, 393 
AICI3 279,301,353,384 
AICI3/HCI 276,300,351,385 
NaOAc » 278,300,377 
NaOAc/H3B03 270, 308 sh, 342 
Acetvlation of At-10: 
The crystalline glycoside (At-10) (30 mg), was dissolved in pyridine (1 ml) 
and acetic anhydride (2 ml) was added. The mixture was heated on a water bath 
for about 3 hrs. and then left overnight at room temperature. After usual work up, 
the solid obtained was crystallized fi-om ethylacetate-petroleum ether as white 
crystals (At-10Ac),m.p. 154-56°C. 
Analysed for C33H32O16: 
Calcd: C, 57.89; H, 4.67% 
found: C, 57.79; H, 4.63% 
'H-NMR (300 MHz. CDClj^  on S scale: 
1.72-2.02 (12 H, m, 4 X OAc, aliphatic acetoxjA), 2.32, 2.43, 2.51 (9H, s, 
3 x OAc, aromatic acetoxyls), 3.65-5.70 (7H, m, H-l",2",3",4",5",6"), 4.64 (IH, d, 
J=10 Hz, H-1"), 6.8 (IH, s, H-3), 6.91 (IH, s, H-6), 7.4 (2H, d, J=9 Hz, H-3', 
5'), 8.1 (2H, d, J=9 Hz, H-2',6'). 
Hvdroiodic acid oxidationi 
A mixture of the glycoside (At-10) (30 mg), phenol (70 mg) and hydroiodic 
acid (0.3 ml) was refluxed for about 9 hours. The mixture was cooled and sodium 
bisulphite (NaHSOs) was added to it with stirring. The separated brown substance 
was purified by passing it through a silica gel column. 
Elution of the column with benzene-ethylacetate (1:1) mixture afforded the 
substance,/At-lOa^ It was crystallized from chloroform-ethylacetate as light 
yellow crystals. 
Yield(15mg), m.p. 347-48°C. 
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Analysed for C15H10O5: 
Calcd: C, 66.66; H, 3.70% 
Found: C, 66.64; H, 3.54% 
UV data with shift reagents. X^^u nm; 
MeOH 266, 297, 336 
NaOMe 277, 326, 395 
AICI3 280,303,351,382 
AICI3/HCI 278, 300, 352, 384 
NaOAc 276, 300, 378 
NaOAc/HsBOj 270, 306 sh, 345 
Ferric chloride oxidation; 
The glycoside (At-10) (30 mg) was added to a solution of FeCb (120 mg) 
in 3 ml water. The mixture was heated on an oil bath at 125°C for about 7 hours. 
The reaction mixture after cooling, was diluted with water (10 ml), a small amount 
of dark coloured solid formed was filtered off. The filtrate was purified by passing 
through a column of silica gel using water as eluant. The initial fractions obtained 
were combined and concentrated to a syrup which was subjected to paper 
chromatography on Whatman No. 1 filter sheet using n-BuOH-AcOH-H20 (4:1:5) 
and n-BuOH-water-ethanol (60:25:8:16.5) as solvent systems and employing the 
descending technique. Authentic sugars were used as checks. The chromatograms 
were run for 24 hrs. and after drying at room temperature were sprayed with 
aniline phthalate and p-anisidine phosphate solutions. The chromatograms on 
drying at 100-105°C revealed the presence of glucose only. 
GftC of Trimethvl silvl ether of sugar: 
The TMSi ether of sugar was prepared by taking 15 mg of sugar in dry 
pyridine (0.5 ml) and hexamethyPdisilazane (0.2 ml) in a 10 ml round bottom 
flask. To this solution 0.2 ml of trimethyfchlorosilane was added. The flask was 
stoppered and kept at room temperature for one hour. The solution after drying 
was taken in heptane. The heptane soluble TMSi ether derivative of sugar was 
then subjected to glc (2% OV-1, column temp. 150-250°C, 10 min. dect. temp. 
300°, N2, 50 ml/min) along with the silyl derivative of standard sugar. The 
observed Rt. v^fe was found to be in agreement with that of authentic sample of 
glucose (Rt. glucose 1.0). 
Periodate oxidation of giycoside methyl ether; 
Glycoside methyl ether (15 mg) of At-10 was dissolved in methanol 
(10 ml) and an aqueous solution of NaI04 (0.47 N, 15 ml) was added to it. The 
mixture was kept at 20°C in dark for 24 hours. Solid NaHC03 (2 gm) was then 
added followed by the addition of NaaAsOs solution (0,05 N, 25 ml). The resullaiil 
mixture was titrated against iodine using starch as indicator. One mole of methyl 
ether consumed 1.2 mole of periodate, with the liberation of one mole of formic 
acid. 
At-11: 
Fractions obtained by the elution of the column with ethylacetate-methanol 
(8:2-7:3) gave pale yellow solid. It was crystallized from methanol-chloroform as 
pale yellow crystals (160 mg), m.p. >280. 
Analysed for C21H22O9: 
Calcd: C, 60.28; H, 5.26% 
Found: C, 60.23; H, 5.20% 
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IR.u'^^'cin'': 
2965 (chelated OH), 1684 (C=0), 1462 (C=C) 
UV data with shift reagents. A-n,,,,, nm; 
MeOH 245, 278, 322 sh, 365 
NaOMe 244, 271, 324 sh, 366 
AICI3 246, 284, 320 sh, 435 
AICI3/HCI 246, 282, 325 sh, 436 
NaOAc 245, 277, 324 sh, 366 
NaOAc/HaBOs 245, 276, 323 sh, 365 
' H - N M R (300 MHz. DMSO^ on S scale; 
6.24 (ill, d, J=2.0 llz, 11-3"), 6.26 (111, d, J-2.0 11/, 11-5'), 6.77-6.85 (511, 
m, 1-1-2,3,4,5,6), 6.97 (111, d, J=15 Hz, H-a), 7.85 (111, d, .1=15 11/,, 11-fi), .sugar 
protons: 4.1 (IH, d, J=9 Hz, H-l"glu), 3.5-4.32 ( 4H, m, H-l",2",3",4"), 5.22-5.50 
(3H, m, H-5",6"), 13.60 (IH, s, 2'-0H), 12.85 (IH, s, 6'-0H). 
Mass, m/z; 
M -^ 418 (18%), 256 (10.4%), 238 (6.4%), 228 (6.8%), 104 (8.5%), 103 
(15%), 152 (10.8%), 179 (6.3%), 131 (7.4%), 91 (10%), 126 (16.4%), 55 (7.8%), 
54 (7.5%), 78 (6%), 180 (10.6%). 
Acetvlation of At-11: 
At-11 (30 mg), was dissolved in pyridine (1 ml) and acetic anhydride 
(2 ml) was added. The mixture was heated on a water bath for about 3 hrs. After 
usual work, up, as described earlier, the acetate obtained was crystallized from 
chloroform-methanol as fine needle sharped crystals (15 mg), m.p. HS^C. 
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'H-NMR (200 MHz. CDCM on S scale; 
1.78-2.05 (12H, m, 4 aliphatic acetoxyls), 2.52 (6H, s, aromatic acetoxyls 
OAc-2',6'), 6.24 (IH, d, J=2.0 Hz, H-3'), 6.26 (IH, d, J=2.0 Hz, H-5'), 6.77-6.85 
(5H, m, H-2,3,4,5,6), 6.97 (IH, d, J=15 Hz, H-a), 7.85 (IH, d, J=15 Hz, H-P), 4.1 
(IH, d, J=9 Hz, H-1" glu), 3.5-4.32 (4H, m, H.l",2",3",4"), 5.22-5.50 (3H, m, H-
5",6"). 
Acid Hydrolysis of At-11; 
The glucoside (At-11) (60 mg) was hydrolysed by heating with 6% 
aqueous HCl on a water bath. The heating was continued for 2 hrs to ensure 
complete hydrolysis. The mixture was left overnight. The aglycone which settled 
down was filtered, washed with water and dried. It was crystallized with 
methanol-chloroform as yellow crystals yield (35 mg) m.p 176*'C. 
'H-NMR (DMSO) on 5 scale; 
6.20 (H, d, J=2.0 Hz, H-3'), 6.23 (IH, d, J=2.0 Hz, H-5'), 6.75-6.82 (5H, m, 
H-2,3,4,5,6), 6.95 (IH, d, J=15 Hz, H-a), 7.81 (IH, d, J=15 Hz, H-p), 13.0 (IH, s, 
2'-0H), 12.50 (IH, s, 2'-0H), 10.1 (IH, s, 4'-0H). 
UV data with shift reagents, n^,,,^  nm; 
MeOH 251, 298 sh, 368 
NaOMe 253, 280 sh, 319 sh, 346 sh, 430 
AICI3 255, 321, 385 sh, 423 
AICI3/HCI 319sh,378sh,421 
NaOAc 282 sh, 341, 350 sh, 392 
NaOAc/HsBOa 286, 353 sh, 381, 443 
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Acetylation of aglycone; 
Aglycone (12 mg) was acetylated by heating with pyridine (1 ml) and 
acetic andydride (2 ml) over water bath for 3 hour. After usual work up it was 
crystallized with chloroform-methanol as white needles, m.p 155-56"C. 
'H-NMR (CDCU) on 5 scale; 
2.45 (61 i, s, OAc-2',6'), 2.34 (2H, s, OAc-4'), 6.22 (111, d, J=2.0 11/., 11-3'), 
6.25 (IH, d, J=2.0 Hz, H-5'), 6.78-6.83 (5H, m, H-2',3',4',5',6'), 6.99 (IH, d. 
J=16.0, H-P). 
Degradation of aglycone; 
The aglycone (10 mg) was dissolved in 50% KOH (2 ml). The mixture was 
heated over water bath for 3 hrs. it was cooled and acidified by HCl. The solution 
was extracted with ether. And ether layer was washed with water to remove excess 
of HCl, then was shaken by NaHCOj solution, aqueous and organic Jayens were 
separated. The ether was dried by passing over anhydrous sodium sulphate and 
evaporated, the residue on co-TLC examination with an authentic sample of 
pholorogiucinol showed it to be pholoroglucinol. 
The aqueous layer was acidified by adding HCl and extracted with clhcr. 
The ether layer was washed with water and dried with sodium sulphate. The 
identity of the residue was checked by TLC and co-TLC with an authentic sample 
of cinnamic acid. 
Identification of Sugar; 
The hydrolysate was concentrated and neutralized over KOH under vacuum 
and chromatographed on Whatman (No.l) filter paper using n-butanol-acetic acid-
water (4:1:5 v/v/v) as the developing system, employing the decending technique. 
Authentic sugars were used as checks. The chromatogram was run for 24 hours, 
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after developing, it was dried at room temperature and sprayed with aniline 
hydrogen pthalate solution heated at 100-5°C for 10 minutes. 
The sugar was identified as glucose (Rf 0.18) by comparison with authentic 
sugar (Rf, co-paper chromatography). 
Estimation of Sugar; 
The anhydrous glucoside (30 mg) was hydrolysed by refluxing with 2% 
H2SO4 for 2 hours. After cooling over night the aglycone was filtered and dried. 
The ratio of the aglycone to the glycoside was found to be (1:2) indicating the 
presence of 1 mole of sugar per mole of the aglycone. 
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CHEMICAL CONSTITUENTS FROM THE BARK OF 
^ ^ LANNEA ACIDA RICH (ANACARDIACEAE) 
y \ ^ Lannea acida (syn. Odina acida) a small deciduous tree, leaves excee-
^ ' ^ ding 30^  cm. It is used as an important drug of the indigenous system of 
treatment in North Nigeria. The leaves and bark are used as febrifuge and have 
been described to be useful in gout, rheumatism, for wounds, swelling and 
bums'. A survey of the literature showed that no work has been reported on the 
bark of this medicinally important plant, therefore the present discussion deals 
with the isolation and characterization of the following compounds from the 
bark of Lannea acida. 
1. 6,7-(2",2"-dimethyI chromeno)-8-y,y-dimethyl allyl flavanone 
2. 3',4' dihydroxy-7,8 (2",2"-dimethyl chromeno)-6-y,y dimethyl allyl 
flavonol. 
3. 7-niethyItectorigenin 
4. Irisolidone 
Coarsely powdered bark (1 Kg) was exhaustively extracted with 
acetone. The acetone concentrate was successively extracted with petroleum 
ether, chloroform and finally with ethylacetate. The chloroform and ethyl-
acetate concentrates gave positive tests for flavonoids.^"^ On TLC examination 
these concentrates showed four major spots in BPF and TEF, with the same R, 
values. The above two concentrates were therefore mixed together. Repeated 
column chromatography over silica gel followed by fractional crystallization 
afforded four crystalline TLC homogeneous substances. They were given the 
labels as La-1, La-2, La-3 and La-4 in order of their increasing R,-values. 
La-1: 
La-1 was eluted from the column by benzene-ethylacetate (3:1) mixture. 
On crystallization from benzene-ethylacetate it gave colourless needles 
m.p. 92°C. Elemental analysis and the molecular ion peak at m/z 374 agreed 
with the molecular formula C25H26O3. A pink colour with magnesium and 
hydrochloric acid and a blue colour on treatment with sodium amalgam 
followed by acidification, suggested a flavanone nucleus for the compound. In 
its 'H-nmr spectrum (Fig.I) two protons (C3-2H) multiplet centered around 
6 3.0 and a one proton (C2-H) multiplet centered around 6 5.15, clearly defines 
La-1 as a flavanone. 
The ^H-nmr spectrum of La-1 showed the presence of a Y,y-dimethyl 
allyl unit and 2",2"dimethyl chromene ring. The singlet at 5 1.46 (c) for six 
protons and two olefinic doublets at 5 4.4(e) and 5 3.4(d) with Jde 11 Hz 
signify the dimethyl chromene ring. The two three protons singlets at 5 1.75 
and 1.8 (.1) and the doublet at 5 3.2 (b) (J=7 Hz) for two protons and an olcnnic 
triplet, at 5 5.4 (i) (J=7 Hz) revealed the 7,Y-dimethyl allyl unit. Besides these 
a sharp singlet at 5 7.5 for five protons (unsubstituted phenyl) and the singlet at 
6 7.7(a) for one proton (C5-H) indicated that the compound has a trisubstituted. 
Ring-A having the chromene as well as the dimethyl allyl unit and the 
unsubstituted side phenyl. 
On the basis of the findings of the 'H-nmr spectrum. La-1 was assigned the 
structure as 6,7-(2 ",2"dimethyl chromeno)-8-y,Y-dimethyl allyl flavanone (I). 
(I) 
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In the 'H-nmr spectrum (Fig. I), the chromanone ring hydrogens f.g and 
h showed the signals centered at 5 5.35, 5 2.8 and 8 3.0 respectively, coupling 
constant J gh 18, J fh 15 and J f g 4 Hz. 
The mass spectrum (Fig.II) of La-1 showed a molecular ion peak at m/z 
374 (10%). The base peak appears at m/z 55. The (scheme-I) outlines the 
pattern of fragmentation. The, peak at m/z 359 belong to the ion arising by the 
loss of one of the methyl groups at chromene ring. A peak at m/z 319 showed 
the loss of C4H17. This is in analogy with the cleavage of the side chain as 
scandenone-4-methyl ether.** 
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La-2; 
The fraction La-2 was eluted with benzene-ethylacetate mixture (1:1). 
Recovery of the solvent left a residue, which was crystallized from methanol as 
yellow needles, m.p.l65°C. Elemental analysis suggested C25H24O6 as the 
molecular formula of the compound, further confirmed by the molecular ion 
peak at m/z 420. 
The uv and ir spectra of La-2 and its derivatives showed that it cont-
ained a conjugated carbonyl group and three phenolic hydroxy 1 groups. It gave 
green colour with ferric chloride. A pink colour with magnesium and 
hydrochloric acid' and a bright yellow colour with Wilson-boric acid reagent'" 
showed it to be a flavonol. A flavonol structure was evidenced further with the 
uv data for La-2 and its derivatives and with the marked dependence of the 
ultra-violet spectrum of La-2 upon solvent and pH." A 20 nm red shift of 
Band I in the presence of NaOAc / H3BO3 indicated the presence of orlho-
dihydroxy group. Alkaline fusion gave 3,4-dihydroxybenzoic acid. 
Assuming a flavonol structure for La-2, five oxygen atoms were thus 
accounted for, two belonging to the y-pyrone ring and three to phenolic hydr-
oxyl groups. This led to the proposal of the partial structure (Il-a). On biog-
enetic grounds and by inspection of the uv data, the sixth oxygen was placed in 
position 7. 
C|oHl7 
(Il-a) 
Biosynthetic argument suggest that the C10H17 residue in (Il-a) may 
consist of two isoprene units'^ (C5H8+ C5H9). 
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La-2 and its derivatives showed absorption in the 222-230 nm region 
which is characteristic of 2",2"dimethyl chromene. Kuhn-Roth oxidation of 
La-2 gave 1.25 equivalent of acetic acid, which suggested two Me2C units. 
Thus the C5H9 unit could be located in a 2",2"-dimethyl chromene residue and 
a C5H9 unit could exist as a CMe2: CH-CH2 group. 
Following structure (II) was tentatively proposed [cf* osajin (Il-a) & 
pomiferin (Il-b)]. 
ll-b: R = H 
ll-c:R = OH 
The 'H-nmr spectrum (Fig.IIl) of the acetate of La-2 exhibited a 
singlet at 6 1.4 for six protons, two doublets at 5 5.8 and 6.7 (J=10 11/.) 
signifying the dimethyl chromene ring. Two singlets for three protons each at 
8 1.8 and 5 1.9, doublet at 5 3.4 (J=7 Hz) for two protons and an olefmic proton 
multiplet at 6 5.2 revealed the Y,y-dimethylallyl unit.'^''*'^ In addition the 
spectrum showed one proton singlet at 6 7.9 ascribable to C5-H. 
On the basis of above data, La-2 was assigned the structure as 3',4' 
dihydroxy-7, 8-(2",2"-dimethyl chromeno)-6-y,Y-dimethy allyl flavonol (II). 
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La-3; 
Fraction La-3 was obtained from benzene-ethylacetate mixture (1:3) and 
crystallized as yellow needles from methanol. The molecular ion peak at m/z 
314 and elemental analysis point the molecular formula as C17H14O6 Micro-
Zeisel determination showed the presence of two methoxyl groups. The 
presence of two free hydroxyl groups was confirmed by the formation of 
diacetate and dimethyl ether of the compound La-3. 
It gave pink colouration on treatment with sodium amalgam followed by 
acidification with HCl. The uv spectrum showed ^^ ax at 268 nm and an infle-
ction at 334 nm. The molecular formula, positive colour test with sodium 
amalgam and uv absorption suggest it to be an isoflavone, further confirmed by 
the^H -nmr in which the signlet of the C-2 proton appeared at about 5 7.8. A 
dark green colour with ferric chloride'^ and a band at 3450 cm"' in ir spectrum 
showed the presence of chelated hydroxyl group, further confirmed by a red 
shift of 12 nm in the uv spectrum on addition of anhydrous aluminum chloride. 
The formation of di-acetate and dimethyl ether, along with the molecular 
formula and uv spectra suggest that the compound is an isoflavone with two 
methoxyl and two hydroxyl groups. The methanolic solution of the compound 
was not oxidised by pentamine cobalttrichloride, indicating the absence of 
adjacent phenolic hydroxlic groups. One of the hydroxyl group, was placed at 
C-5. In the H-nmr spectrum the aromatic region contains multiplets of four 
protons of ring B. A multiplet and a doublet centered at 6 6.9 and 5 7.4 
respectively corresponds to an A2B2 pattern, the remaining hydroxyl group was 
placed at C-4, which fiinds by mass fragmentation. 
In the 'H-nmr spectrum (Fig.-IV) a sharp singlet at 5 7.8 indicated the 
presence of C-2 proton of y-pyrone nucleus. The presence of two methoxyl 
groups, was indicated through two singlets at 5 3.92 and 3.96 for three protons 
each. A singlet at 5 6.46 integrating for one proton can be assigned to an 
aromatic proton shielded by two ortho and one paraoxygen. It can arise from 
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the C-6 proton of a 5,7,8-trioxygenated isoflavone or the C-8 proton of 5,6,7-tri 
oxygenated isoflavone. The methoxyl has been put at 6-position on the 
evidence of mass spectrum, thus assigning the singlet at 5 6.46 to C-8 proton. 
OH 0 
(III) 
The compound La-3 was characterized as 7-methyltectorigenin (III) 
by its melting and mixed melting points with an authentic sample of 7-methyl-
tectorigenin and its acetate. Further conformation to its identify was furnished 
by spectral evidences. 
The mass spectrum (Fig-V) showed M*' at m/z 314 and M^-15 corres-
ponding to the loss of methyl, at m/z 299.M"^ ' is 100% and M"^ '-15 peak is 
about 70%. This is extremely significant and provides the justification for 
putting the methoxyl at C-6 for in 8-methoxy 5-hydroxy flavonoids the order is 
reversed and the predominnt peak is that resulting from the loss of methyl from 
M""'. Peak at m/z 118 suggested it due to p-hydroxyphenylacetylene ion 
indicating mono oxygenation in ring-B (scheme-II). Ring-A (RDA) fragment 
expected at 196 is not found but peak at m/z 153 might be coming from 196 by 
loss of CO. 
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La-4: 
La-4 was eluted from the column by benzene-ethylacetate (1:15) mix-
ture. It gave the characteristic colour reactions of isoflavones'°''^.The uv 
absorption spectrum was similar to that of irosolone and tri-0-methyl-tectori-
genin.''' The elemental analysis showed a molecular formula C17H14O6 and two 
methoxyl groups. A blue colour with ferric chloride and formation of diacetate 
and dimethyl ether showed the presence of two free hydroxyl groups. Specific 
colour reaction further indicated that one of these must be located in the 
5-position and the vicinal hydroxyl groups were not present. A red shift of 10 
nm in the uv spectrum characteristic of 5-hydroxyl was observed on addition of 
aqueous aluminum chloride'^ '^ *' and a similar shift of 8 nm on addition of fused 
sodium acetate suggested a 7-hydroxyl group. 
The 'H-nmr (Fig-VI) showed a sharp singlet at 5 7.9 for one proton 
characteristic of the H-2 of the isoflavone. Two singlets at 5 3.8 (3H) and 6 3.9 
(3H) indicated the presence of two methoxyl groups. 1 examination of Ihc 
aromatic protons region showed the typical A2B2 pattern by a doublet centered 
at 5 6.9 (J=10 Hz) and another centered at 5 7.5 (J=10 Hz), each integrating for 
two protons, thus showing 4'-oxygenation with side phenyl. A singlet at 
6 6.5 (IH) may be assigned to H-8. Thus the compound La-4 appeared to be a 
dimethyl ether of 5, 6, 7, 4'-tetrahydroxy isoflavone. 
The spectral evidence, showed the compound to be irisolidone^' (IV) 
further confirmed by a comparison of its uv and ir with an authentic sample of 
irisolidane and by co-TLC and mixed melting point. 
OCH, 
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STUDY OF BARK OF LANNEA ACIDA RICH 
Coarsely powdered bark (1 Kg) was exhaustively extracted (3 times, 5 
liters each) by refluxing with acetone. All the acetone extracts were combined 
together and distilled under reduced pressure. A dark brown syrupy mass was 
left behind. The residue was successively extracted with petroleum ether [60-
80*^ ), chloroform and finally with ethylacetate. The chloroform and ethylacetate 
concentrates on TLC examination in BPF and TEF systems showed four major 
spots with the same Rf values and shad in uv light. The above two concentrates 
were therefore mixed together. The combined extract (23 gm) was subjected to 
column chromalography over silica gel (2.5 Kg) and clulcd with bcnzcnc-
clhylacctate in dilTerenl proportions, monitored by TLC. Fractions each of 50 
ml. were collected and the following compounds were isohiled from dilfcrciil 
pools of identical fractions 
La-1 (435 mg) 
La-2 (350 mg) 
La-3 (250 mg) 
La-4 (270 mg) 
w 
La-1: 
The benzene-ethylacetate (3:1) fractions of the column were found 
identical on TLC and therefore pooled together. Removal of the solvent by 
distillation under reduced pressure gave a gummy mass. The gummy mass 
(7 gm) was dissolved in a small quantity of acetone and mixed with silica gal. 
The slurry was loaded on a column of silica gel (60 g / 100-200 mesh; 42 x 3.0 
cms) and successively eluted with petroleum ether and benzene and finally 
with benzene-ethylacetate (95:5) and (9:1) mixture. Fractions eluted with 
benzene-ethylacetate mixture showing single spot on TLC examination were 
combined together and on concentration gave a dirty white solid which was 
crystallized from benzene-ethylacetate as white needles melting point 92°C. 
A,^ '°"„,ax nm (E x 10'^): 222 (25.5), 272 (14.6) 
Analysed for C25H26O3: 
Calcd.: C, 80.21; H, 6.95% 
Found: C, 80.14; H, 6.97% 
'H-NMR (60MHZ. CDCI3) on S scale : 
1.5 (6H, s, >C (CH3)2), 1.75, 1.8 (2x3H, s, >C (CH3)2), 3.2 (2H, d, J=7 
Hz,-CH-), 5.4 (IH, t, =CH-), 5.6, 6.7 (2xlH, d, J=l 1 Hz -CH = CH-), 7.5 (5H, 
s, 2',3',4',5'-H), 7.7 (IH, s, 5-H), 3.0 (2H, m, 3-H), 5.15 (IH, m, 2-H). 
Mass. m/z; O 
M"'-374(10%),\55,359,319. 
Chalcone; 
La-1 (100 mg) was suspended in water (10 ml) and a slow current of 
nitrogen free from oxygen was passed through the suspension. After 5 minutes 
aqueous sodium hydroxide (5 ml, 10%) was added, and the mixture was heated 
over a boiling-water bath for 30 minutes, cooled to room temperature, acidified 
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with hydrochloric acid, and extracted with ether. The ether extract was dried 
(Na2S04) and evaporated. The yellow residue was crystallized from ethyl-
acetate melting point 125-26 C. 
Analysed for C25H24O3: 
Calcd.: C, 80.64; H, 6.45% 
Found: C, 80.75; H, 6.49% 
La-2; 
It was crystallized from methanol as yellow needles, m.p. 165^C. 
Analysed for C25H24O6: 
Calcd: C, 71.42; H,5.71% 
found: C, 7.44; H, 575% 
iljLiiAjuaii 
MeOH: 225,295 
NaOAc/HjBOj: 225,314 
IR, ^'-"'•^.cin:!: 
1632, 1597, 1563, 1494, 1375, 1361, 1123, 896 
Mass. m/z: 
M^-/^420 (40%), 405 (5%), 377 (15%), 365 (5%). 
Acetylation of La-2; 
La-2 (50 mg), acetic anhydride (1.5 ml) and pyridine (1.5 ml) were 
refluxed for 3 hours. After cooling, the mixture was poured on crushed ice and 
left overnight. The solid was collected, washed with water and dried. On 
several crystallization from ethylacetate it gave shining colourless needles, m.p. 
120-21°C. 
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Analyed for C31H30O9: 
Calcd.: C, 80.13; H,5.49% 
Found: C, 68.45; H, 5.68% 
^H-NMR (CDCh + DMSO-d )^ on S scale; 
1.45 (s, 6H, chromene methyls), 1.8 (s, 3H), 1.9 (s, 3H) (methyl group 
on double bond), 3.4 (d, J=7 Hz, benzylic methylene), 2.3 (s, 6H), 2.5 (s, 3H) 
(acetoxyls), 5.18 (m, IH, olefmic proton), 5.8 (d, IH, J=10 Hz, chromene 
proton), 6.7 (d, IH, J=10 Hz, chromene protons), 7.4 (m, 2H, aromatic 
protons), 6.8 (d, IH, aromatic proton), 7.9 (s, IH, C5-H proton). 
Methvlation of La-2; 
La-2 (50 mg), dimethyl sulphate (0.4 ml) anhydrous potassium carbo-
nate (0.5 gm) and dry acetone (15 ml) were refluxed over a water bath for 24 
hours. The reaction mixture was filtered and the inorganic residue washed 
several times with hot acetone. On distilling off the solvent, a brown viscous 
semi solid mass was left behind. It was treated with hot petroleum ether (60-
80"C) to remove unused methyl sulphate. The solid residue on crystallization 
from chloroform-methyl alcohol gave colourless needles, m.p. 66-68"C. 
Analysed for C28H30O6: 
Calcd.: C, 72.72; H, 6.49; 3-OMe, 20.13% 
Found: C, 72.67; H, 6.44; 1-OMe, 19.5% 
La-3; 
It was crystallized from methanol as yellow needles, m.p. 236-37^C. 
Analysed for C17H14O6: 
Calcd: C, 65.0; H, 4.5; OMe, 19.7% 
Found: C, 65.23; H, 4.34; OMe, 20.3% 
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EtOH: 268, 334 (inf) 
AICI3: 280 
IR, U '^WCIIL! ; 
3450 (OH), 1645 (CO) and 1605, 1580, 1515 and 1495 (aromatic). 
fi/l^^^y m/z; 
Nf • at 314 (100%), 299 (50.8%). 153 (30.6%), 118 (30.5%) 
Acetylation of La-3: 
La-3 (50 mg) was dissolved in pyridine (1.5 ml) and acetic anhydride 
(1.5 mi) and was added to it. The mixture was heated over boiling water bath 
for 2 hours. On usual work up and crystallization from methanol it gave 
colourless needles m.p. 182-84°C. 
Analysed forCaiHigOg: 
Calcd: C, 63.31; H,4.52% 
Found: C, 6.25; H, 4.49% 
^H-NMR (CDCK+DMSO) on 6 scale: 
2.3 (s, 3H, OAc), 2.5 (s, 3H, OAc), 3.8 (s, 3H, OCH3), 4.0 (s, 3H, 
OCH3), 6.8 (s, IH, Cg proton), 7.1 (d, 2H, J=9 Hz, 3',5'-H), 7.4 (d, 2H, J=9 Hz, 
2',6'-H),7.8(s, lH,H-2). 
Methylation of La-3; 
La-3 (50 mg), dimethyl sulphate (0.4 ml), anhydrous potassium 
carbonate (0.5 gm) and dry acetone (15 ml) were refluxed for 24 hours over a 
water bath. After usual work up a greyish precipitate was obtained. The preci-
pitate was crystallized from chloroform-methanol mixture as colourless shining 
crystals (30 mg) m.p. 182-84°C. It showed no depression in melting point on 
mixing with an authentic sample of tectrogenin trimethyl ether. 
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Analysed for C19H16O6: 
Calcd: C, 66.66; H, 5.26 
Found: C, 66.42; H, 5.21 
La-4; 
Fractions obtained from beneze-ethylacetate (1:15) eluate were pooled 
together, and evaporated to dryness. The yellow solid obtained, on several 
crystallization from methanol gave light yellow shining needles, m.p. 192-
93°C. It gave blue colour with ferric chloride, positive test with boric acid, 
boric acid in acetic anhydride (dimorth reagent) and negative test with sodium 
amalgam. 
Analysed for C17H14O6: 
Calcd.: C, 64.96; H,4.45; OMe, 19.14% 
Found: C, 64.45; H, 4.39; Ome, 19.28% 
3520, 1650, 1630, 1602, 1575, 1512, 1450, 1060, 1035, 990, 835. 
EtOH: 270 
AICI3: 280 
NaOAc: 277 
^H-NMR f60MHz. CDCI3 + DMSO-dj^ ^ on S scale: 
3.8 (3H, s, -OCH3), 3.9 (3H, s, -OCH3), 6.5 (IH, s, 8-H), 6.9 (2H, d, 
J=10 Hz, 3',5'-H), 7.5 (2H, d, J=10 Hz, 2',6'-H), 7.9 (IH, s, 2-H). 
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Acetvlation of La-4: 
La-4 (50 mg) was dissolved in pyridine (0.5 ml) and acetic anhydride 
(1 ml) was added to it. The mixture was allowed to stand for 24 hrs at room 
temperature. After 24 hours crushed ice was added to it and stirred vigorously. 
The Dirty white solid separated was crystallized from methanol in colourless 
needles, m.p. 162-63°C. 
Analysed for C21H16O8: 
Calcd.: C, 63.31; H, 4.52% 
Found: C, 63.48; H, 4.59% 
Methyl ether; 
A mixture of La-4 (150 mg) freshly distilled dimethyl sulphate (0.7 ml), 
anhydrous potassium carbonate (1 gm) and dry acetone (20 ml) was refluxed 
for 36 hours. The reaction mixture was filtered and the inorganic residue 
washed several times with hot acetone. The washings were combined and 
concentrated to a smaller volume. To the concentrate jS^ water was added. The 
dirty white precipitate obtained, was washed with water and dried. On 
crystallization from ethylacetate colourless plates (130 mg) m.p. 18l"C were 
obtained. 
Analysed for C19H18O6: 
Calcd.: C, 66.66; H, 5.26% 
Found: C, 66.48; H, 5.29% 
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CHEMICAL CONSTIUENTS FROM THE LEAVES OF 
VIBURNUM COTINIFOLIUM (CAPRIFOLIACEAE) 
Viburnum is a diverse and adaptable genus of deciduous evergreen 
w 
shrubs or rarely small trees, distributed chiefly in the Korth temperate zone, 
extending as far as Alaska, Labrador, 6entral and ^outh America and Java, 
being most abundant in Java, Korea, China and Japan. About seventeen species 
are found in India.'* 
The plants of the genus viburnum are reputed for their considerable 
medicinal importance such as antioxidant"', antibacterial,^ astringent, sedative 
and emmanagogue drug.^  About seventeen species have been tested for their 
toxicity.^ Recently chemotaxonomical investigations in the genus Viburnum 
have been carried out^  and amentoflavone is considered to be the taxonomic 
marker in the genus Viburnum. While the Viburnum cotinifolium is 
commonly used for the cure of various ailments.^  Earlier report from this plant 
is the isolation and characterization of ursolic acid, uvaol and 4,4'-dihydroxy-
chalcone-2'-0-(4-0-P-D-glucopyranosyl)-a-L-rhamnopyranoside.* The medi-
cinal importance and scanty nature of the work on this plant increased our 
interest to carryout the comprehensive investigations. 
The present discussion deals with the isolation and characterization of 
the following compounds from the leaves of Viburnum cotinifolium. 
1. Eriodictyol 
2. Luteolin 
3. Naringenin 
4. Amentoflavone 
5. 1-5, II-5,1-7, II-7,1-4', II-4'-hexahydroxy [6-0-8] biflavone 
6. 4'-MethoxyscuteIIarein-6-0-rutinoside 
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7. Pectolinarigenin-7-O-rutinoside 
8. Scutellarein-7-diglucoside 
The leaves of Viburnum cotinifolium were collected from Kashmir. 
They were dried under shade and powdered. The powdered leaves were 
thoroughly extracted with petrol, benzene and methanol respectively. The 
petrol and benzene extracts on concentration gave dark green oily mass of fatty 
nature, therefore were not further examined. 
The methanol extract on concentration under reduced pressure gave 
brown gummy mass. TLC examination of the gummy mass in different solvent 
systems viz (benzene-pyridine-formic acid (36:9:5), toluene-ethylformate-
formic acid (5:4:1) and benzene-methanol-acetic acid (45:8:4) showed it to be a 
mixture of at least eight major compounds along with some minor ones. The 
brown gummy mass was chromatographed over silica gel column using 
successively [benzene, benzene-ethylacatate (9:1-1:1), ethylacetate and ethyl-
acetate-methanol (9:1-6:4) as eluting solvents. Appropriate fractions (ir 
spectrum and TLC) were combined. 
The benzene-ethylacetate (9:1-1:1) eluate was found to be a mixture of 
five compounds. They were separated by preparative TLC over silica gel plates 
(BPF, 36:9:5) and labeled as Vc-1, Vc-2, Vc-3, Vc-4 and Vc-5. The fractions 
obtained from the column by EtOAc, EtOAc-MeOH (9:1,8:2) were found to be 
mixtures of two compounds, having the same Rf values they were pooled 
together and separated by TLC using EtOAc-EtMeCO-AcOH-HzO (5:3:1:1) as 
solvent system. The homogeneity of the fractions was further checked by paper 
chromatography using n-BuOH-AcOH-H20 (4:1:5) as developing solvent, they 
were marked as Vc-6 and Vc-7. The fractions obtained from the column by 
EtOAc-MeOH (7:3) gave a single compound along with some minor 
impurities, which were removed by repeated crystallization with methanol-
benzene, the compound so obtained was labeled as Vc-8. 
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Vc-1: 
It was crystallized with CHCla-MeOH as yellow cubes m.p. 263 C, 
Elemental analysis agreed to the molecular formula C15H12O6. The colour 
reaction and positive Shinoda's test', coupled with the appearance of two 
protons multiplet (C3-2H) centered at 6 3.0 and a proton multiplet (C2-H) at 
5 5.40 in the 'H-nmr spectrum confirmed the presence of a flavanone nucleus. 
A pair of meta-coupled doublets at 6 6.66 and 5 6.88 for one proton each 
indicate the presence of H-6 and H-8 protons and a multiplet of three protons at 
5 7,28 corresponding to H-2',5',6MR spectrum revealed the presence of a 
phenolic OH ( u'^ "',„ax 3430 cm'') and a conjugated >C=0 group (1680 cm''). 
P 
Acetylation of Vc-1 with AciOlpy gave a tetraacetate derivative m.p. 
143-44''C. It was found to be identical with the authentic sample of eriodictyol 
tetraacetate (R| value, m.p., m.m.p., characteristic^haH^ in uv light). 
One the basis of the above results, the Vc-1 was characterized as 5,7, 
3',4'-tetrahydroxy flavanone (eriodictyol)'" (1). 
H(\,s*^^s^< 
Vc-2; 
It was crystallized with ethylacetate-acetone as yellow crystals, m.p. 
>320^C. Elemental analysis agreed with the molecular formula C15H10O6. It 
gave greenish brown colour with ferric chloride and responded positively to 
Shinoda's test^ The uv spectrum showed ?i^ '°"max at 256, 265 and 345 nm. IR 
spectrum revealed the presence of phenolic OH (3400 cm''), a,p-unsaturated 
>C=0 group (1640 cm'') and aromatic nucleus (800-840 cm''). The changes in 
no 
the presence of diagnostic shift in its uv spectrum pointed out the presence of 
free hydroxyl groups at 5,7,3' and 4'-position. 
Acetylation of Vc-2 (Table-1) gave a tetraacetate (Vc-2Ac), m.p.« 
200°C. The 'H-nmr spectrum of Vc-2Ac evidenced the presence of four 
aromatic acetoxyls integrated for 12 protons at 6 2,43, 6 2.35 and 5 2.33 
assigned to OAc-5, OAc-7 and OAc-3',4'. The ^H-nmr spectrum also establi-
shed a disubstituted ring-B as it showed a typical multiplet at 6 7.76 (J) = 8 Hz, 
J2=2.20 Hz)'*"^  and 6 7.70 (J,=2.20 Hz, H-2'). Another ortho-coupled doublet 
integrating for one proton was observed at 6 7,38 (J=8,0 Hz, H-5'). This could 
be attributed to 3',4'-substitution of ring-B. The 5,7-disubstitution of the ring-A 
is demonstrated by two meta-coupled doublets at 8 6,85 and 5 7.35 (J=2.0 Hz, 
each) assigned to H-6 and H-8 protons which have shifted slightly downfield 
due to derivatization. A sharp singlet at 5 6,61 is assigned to H-3 proton. 
The mass spectrum of Vc-2Ac is ftilly in agreement with structure (II). 
It showed the molecular ion peak at m/z 454 in accordance with a ttavonc 
containing four acetoxyl groups. The subsequent removal of four acetoxyls 
gave fragments at m/z 412, 370, 328 and 286. The fi-agment at m/z 286 is 
observed as the base peak. A [Bj]"^ * fi-agment at m/z 134 fully supported a 
ring-B with two hydroxyl groups. An [Ai+H]"^  fragment at m/z 153 is 
consistent with the ring-A having two OH-groups, (Scheme-I) 
On the basis of above results, Vc-2 is characterized as 5,7,3',4'-
tetrahydroxy flavone (luteolin)" (II). 
/OH 
(11) 
Table-1 
' H - N M R spectral data of Vc-2 
Assignments No. of Protons Signal 
H-6 
H-8 
H-3 
H-5' 
H-6' 
11-2' 
OAc-5 
OAc-7 
OAc-3',4' 
6.85 (d, J=2.0 Hz) 
7.35 (d, J=2.0 Hz) 
6.61 (s) 
7.38 (d, J=8.0 Hz) 
7.76 (dd, J,=8.0 Hz, J2=2.20 Hz) 
7.70 (d, J=2.20 Hz) 
3 
3 
6 
2.43 (s) 
2.35 (s) 
2.33 (s) 
s=singlet, d= doublet, spectrum run in CDCI3 at 300 MHz using TMS as internal standard 
(8-sca!e). 
3 
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cr 
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n 
N n 
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Vc-3; 
Crystallized from benzene-acetone as yellow needles m.p. 248-50 C. It 
was characterized as naringenin (III) by direct comparison with an authentic 
sample of naringenin (Rf value, m.p., m.mp, co-chromatography and ^H-nmr). 
The result of'H-nmr is recorded in (Table-2). 
Vc-3 was therefore, assigned the structure 5,7,4'-trihydroxy flavanone 
12 (naringenin) (III). 
(Ill) 
Table-2 
'H-NMR spectral data of Vc-3 
Assignments No. of Protons Signal 
H-2', 6' 7.40 (d, J=8.5 Hz) 
H-3', 5' 6.94 (d, J=8.5 Hz) 
H-6 6.64 (d, J=2.5 Hz) 
H-8 6.86 (d, J=2.5 Hz) 
11-2 5.20(q,J|=l2 1iz, J2^4 1I/.) 
H-3,3 2.79-2.98 (m,J,=12Hz, 
J2=4Hz,J3=17Hz) 
d=doublet, q=quartet, m=multiplet, spectrum run in (CD3)2 CO at 300 MHz using IMS as 
internal standard (5- scale). 
13 
Vc-4: 
It was crystallized from methanol as yellow needles, m.p. 254-55 C. The 
elemental analysis as well as molecular ion peak at m/z 538 led to its molecular 
formula as CsoHigOio. A pink colour with Zn/HCl suggested it to be a 
flavonoid.'° It gave a positive colour with FeCla. Derivatization of the 
compound gave a methylether (Vc-4Me) (IV-b), m.p. 226-27°C and acetate 
(Vc-4Ac) m.p. 240-42°C. The ^H-nmr spectrum of Vc-4Me showed the 
presence of six singlets at 5 4.05, 3.92, 3.90, 3.82, 3.76 and 3.72 integrating for 
three protons each, assigned to six methoxyl groups. In the aromatic region, it 
showed two singlets at 5 6.50 and 6 6.57 for one proton each, characteristic of 
1-3 and II-3 protons respectively. A singlet at 5 6.63 was assigned to H-II-6. 
The spectrum (TabIe-3) showed clearly ABX and A2B2 systems associated 
with ring I-B and II-B, substituted at I-3',4' and II-4', respectively. A pair of 
doublets at 5 6.73 and 5 7.38 (J=9 Hz) of two protons each for Il-2',6' and 
11-3',5' and a quartet of one proton at 8 7.94 (Ji=9 Hz, J2=2.5 1 Iz) for 1-6' and a 
doublet at 5 7.85 (J=2.5 Hz) of one proton was for 1-2'. Thus ring 1-B and II-A 
of the bitlavone, seemed to be involved in interttavonoid linkage. In particular 
the value showed that 1-3' is linked to either II-6 or II-8. The observations that 
in biflavones, having aromatic substituents at 1-8, the 1-5-OMe group generally 
appears below 5 4.00 (TabIe-4) led to believe that substituent (flavone unit) 
in Vc-4Me was located at II-8 and not at II-6. Further the signals for all 
methoxyl groups, on change of solvent for CDCI3 to benzene moved up-field, 
showing that every methoxyl group had at least one ortho proton, therefore a 11-
8, rather 11-6 linkage was confirmed. 
The structure was further supported by mass fragmentation (IV-C) and 
by comparing the 'H-nmr spectrum of its acetate (Vc-4Ac) with that of 
authentic sample of amentoflavone hexaacetate (Table-5). The 'H-nmr 
spectrum of the acetate showed six acetoxyl groups integrating for 18 protons. 
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Vc-4, was thus assigned the structure, 1-4', II-4', 1-5, II-5, 1-7, 11-7 
hexahydroxy [1-3', II-8] biflavone (amentoflavone) ^^'^^'^^ (IVa). 
OR O 
-{y°' 
R O w ; S ^ * \ ^ 
OR O 
/ \ OR 
(IV) 
(a) R = H 
(b) R = Me 
(c) R = Ac 
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Table-3 
'H-NMR spectral data of Vc-4Me 
Assignments 
H-I-8 
H-I-6 
H-II-6 
H-I-6' 
H-I-2' 
H-I-5' 
H-II-2',6' 
H-II-3',5' 
H-I-3 
No, of Protons 
1 
1 
1 
1 
1 
1 
2 
2 
1 
Signal 
6.46 (d, J=2.45 Hz) 
6.32 (d, J=2.5 Hz) 
6.63 (s) 
7.94 (q, J,=9.0 Hz, J2=2.5 Hz 
7.85 (d, J=2.5 Hz) 
7.10(d,J=9.0Hz,) 
7.38 (d, J=9.0 Hz) 
6.73 (d, J=9.0 Hz) 
6.50 (s) 
H-Il-3 1 6.57 (s) 
OMe-I-5 3 3.92 (s) 
OMe-II-5 3 4.05 (s) 
OMe-I-7 3 3.90 (s) 
OMe-lI-7 3 3.82 (s) 
OMe-1-4' 3 3.76 (s) 
OMe-II-4' 3 3.72 (s) 
s= singlet, d=doLiblet, q= quartet. Spectrum run in CDCI3, at 300 MHz, using TMS as internal 
standard (6-scale). 
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Table-4 
S.No. Biflavonoids I-5-OMe (6) II-5-OMe (5) 
1. Cupressuflavone- 4.12 4.12 
hexamethyl ether 
2. Amentoflavone- 3.87 4.06 
hexamethyl ether 
3. Agathisflavone- 3.59 4.05 
hexamethyl ether 
4. Hinokiflavone- 4.00 4.08 
pentamethyl ether 
(I.4'.0-II-8) 
5. Vc-4Me 3.92 4.05 
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Table-5 
'H-NMR spectral data of Vc-4Ac and amentoflavone hexacetate 
Assignment Vc-4Ac (5) Amentoflavone hexacetate 
H-I-8 7.26 (d, IH, J=3 Hz) 7.27 (d, IH, J=3 Hz) 
H-I-6 6.84 (d, IH, J=3 Hz) 6.67 (d, IH, J=3 Hz) 
H-II-6 7.01 (s, IH) 7.03 (s, IH) 
H-I-6' 7.98(q, lH,J,=8Hz, 8.01 (q, IH, J,=8 Hz, 
J2 = 3 Hz) J2 = 3 Hz) 
H-I-2' 8.03 (d, IH, J=3 Hz) 8.06 (d, IH, J=3 Hz) 
H-I-5' 7.46 (d, IH, J=9 Hz) 7.52 (d, IH, J=9 Hz) 
H-II-3',5' 7.06 (d, 2H, J=9 Hz) 7.08 (d, 2H, J=9 Hz) 
H-I-3, II-3 6.68,6.65 (s, 2H) 6.70,6.68 (s, 2H) 
OAc-I-4', II-4' 2.28, 2.23 (s, 6H) 3.33, 3.38 (s, 6H) 
OAc-I-7, II-7 2.05,2.01 (s,6H) 2.11, 2.06 (s, 6H) 
OAc-I-5, II-5 2.45, 2.41 (s, 6H) 2.50, 2.41 (s, 6H) 
s=singlet, d=doublet, q=quartet spectrum run in CDCI3 at 100 MHz, using TMS as internal 
standard (S-scale) 
11! 
Vc-5; 
It was crystallized with chloroform-methanol as pale yellow grannular 
crystals, m.p. 222-23 °C. It gave pink colour with Zn/HCl and yellow to orange 
colour with Mg/HCl, suggested it to be a flavone''. Elemental analysis and the 
molecular ion peak at m/z 554 led to its molecular formula as CaoHigOn. The 
uv spectrum showed the Xmax at 270 and 336 nm. Analysis with classical shift 
reagents**, AICI3, NaOAc and NaOMe exhibited the presence of free hydroxyls 
at 5,7 and 4'- positions corresponded to apigenin. The molecular extinction 
coefficient of Vc-5 was found to be approximately double as compared to the 
corresponding monomer pointing out it to be a biflavonoid structure. 
The *H-nmr spectrum (Fig.-I, Table-6) showed it to be an unsym-
metrical biflavonoid as it showed two pairs of ortho-coupled doublets 
integrating for two protons each. Two doublets centered at 5 6.63 (J=8.5 Hz) 
and 5 7.60 (J=8.5 Hz), were assigned to H-1-3',5' and H-I-2',6' the other pair 
resonated at 5 7.02 (J=8.5 Hz) and 5 7.90 (J=8.5 Hz), ascribed to H-II-3',5' and 
H-II-2',6' respectively. Two independent singlet at 5 6.78 and 6.80 were 
attributed to H-II-6 and H-I-8 protons. The remaining H-I-3 and H-II-3 protons 
were indicated by two singlets of one proton each at 5 6.19 and 6.38. 
Methylation of Vc-5 afforded hexamethyl ether (V-b) m. p. 150°C 
which showed bright yellow shade under uv light. The shade and Rf value of its 
hexamethyl ether were not comparable with the characteristic shades'^ '^'' and Rf 
values of authentic samples of hexamethyl ether of cupressuflavone [1-8,11-8], 
amentoflavone [1-3', II-8], agathisflavone [1-6, II-8], hinokiflavone [I-4'-0-II-6] 
and robustaflavone [1-3',11-6], thus ruled out the possibility of its being the 
above biflvone. The possibility of succedanea flavone [1-6,11-6]^ ° was also not 
feaseable as the 'H-nmr (Table-7) of Vc-5 showed unsymmetrical nature of 
the bitlavone. The mode of intertlavonoid linkage was further confirmed by 
benzene induced shift method. 
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Vc-5 hexamethyl ether, on change of solvent from di-chlroroform to 
d^-benzene, only five of six methoxy groups showed large upfield shifts 
(Table-8) showing that every methoxy group has at least one proton at ortho 
position, one methoxy group was unique in that upto 50% dilution (Table-8) 
with benzene no shift was seen and then strong downfield shift was evidenced. 
It was reasonable to assume that the methoxy group in question was the one at 
C-5, flanked by ring II-A on one side and a carbonyl group on the other. This 
results showed that the linkage must be [I-6-0-II-8] for Vc-5 hexamethyl ether. 
The above observation and mass spectrum, discussed below, of Vc-5 suggested 
it to be 6-0-8 biflavone. Acetylation of Vc-5 with Ac20/py gave hexaacetate 
(V-c),(Table-9). 
The mass spectrum (Fig.-II) showed the molecular ion peak at m/z 554. 
The fragment ions at m/z 269, 285, 318, 326, 419 proved the inter flavonoidic 
likage as 6-0-8. The other fragments are rationalized from the (Scheme-II) 
On the basis of above data, the compound Vc-5, is characterized as 1-5, 
II-5,1-7, II-7,1-4', II-4'-hexahydroxy[6-0-81 biflavone (V-a), being reported 
for the first time. 
(V) 
(a) R = H 
(b) R = Me 
(c) R = Ac 
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TabIe-6 
^H-NMR spectral data of Vc-5 
Assignment Chemical shift 
H-I-3 6.19 (lH,s) 
H-II-3 6.38 (lH,s) 
H-II-6 6.78 (lH,s) 
H-I-8 6.80 (IH, s) 
H-I-3',5' 6.63 (2H, d, J=8.5 Hz & 2.0 Hz) 
H-I-2',6' 7.6 (2H, d, J=8.5 Hz & 2.0 Hz) 
H-II-3',5' 7.02 (2H, d, J = 8.5 Hz & 2.0 Hz) 
H-II-2',6' 7.90 (2H, d, J=8.5 Hz & 2.0 Hz) 
s = singlet, d = doublet, spectrum in DMSO-doat 400 MHz using TMS as internal standard on 
(5-scale). 
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Table-7 
'H-NMR spectral data of Vc-5Me 
Assignment Chemical shift 
OMe-II-5 4.00 (3H, s) 
OMe-1-5 3.88 (3H,s) 
OMe-I-7 3.86 (3H, s) 
OMe-II-7 3.76 (3H, s) 
OMe-I-4' 3.74 (3H, s) 
OMe-II-4' 3.59 (3H, s) 
H-I-3 6.21 (lH,s) 
H-II-3 6.40 (lH,s) 
H-II-6 6.77 (lH,s) 
H-1-8 6.82 (lH,s) 
I l-I-3',5' 6.66 (2H, d, J=8.5 11/ & 2.0 1 Iz) 
H-I-2',6' 7.61 (2H, d, J=8.5 Hz & 2.0 Hz) 
H-II-3',5' 7.06 (2H, d, J=8.5 Hz & 2.0 Hz) 
H-II-2',6' 7.92 (2H, d, J=8.5 Hz & 2.0 Hz) 
s = singlet, d = doublet, spectrum run in CDCI3 at 300 MHz using TMS as internal standard 
on (5-scale). 
Table-8 
Shift of methoxy resonances of Vc-5Me 
Signal in CDCI3 (Hz) Signal in C^H^ (Hz) Shift (Hz) 
"405 358 +47 
390 330 +60 
389 335 +54 
380 326 +54 
375 305 +70 
362 385 -23 
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Table-9 
'H-NMR spectral data of Vc-5Ac 
OAc-I-5, 
OAc-I-5, 
OAc-I-4, 
H-I-3 
H-II-3 
H-II-6 
H-I-8 
H-I-3',5 
H-I-2',6' 
H-II-3',5' 
H-II-2',6' 
II-5 
II-7 
II-4 
Chemical shift 
2.45 (6H,s) 
2.35 (6H, s) 
2.33 (6H, s) 
6.23 (IH, s) 
6.45 (IH, s) 
6.79 (lH,s) 
6.85(lH,.s) 
6.70 (2H, d, J=8.5 Hz & 2.0 Hz) 
7.69 (2H, d, J=8.5 Hz & 2.0 Hz) 
7.08 (2H, d, J=8.5 Hz & 2.0 Hz) 
7.95 (2H, d, J=8.5 Hz & 2.0 Hz) 
s = singlet, d = doublet, spectrum in CDClj using TMS as internal standard on (8-scale). 
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Vc-6; 
The compound Vc-6 on crystallization with ethylacetate-alcohol mixture 
gave pale yellow needles. It did not melt upto 275°C. Elemental analysis agreed 
to the molecular formula C28H32O15. Positive Shinoda's test and ultra-violet 
spectrum showed it to be a flavone. The infrared spectrum displayed strong 
bands at 3450 cm"' (OH) and 1650 cm"' (C=0). The ultra-violet spectrum 
showed A,max in methanol at 290 nm and 334 nm. Shifts of X,max in the presence 
of classical reagents'*'^ " indicated the presence of free hydroxyls at 5 and 7-
positions of the flavone glycoside and a solitary methoxyl group at 4'-position. 
Total acid hydrolysis of the glycoside gave an aglycone, glucose and 
rhamnose. The sugars were identified by paper co-chromatography with 
authentic samples of sugars. The aglycone was characterized as 4'-methoxy 
scutellarein (Vl-a) m.p. 268.70°C by spectral and chromatographic comparison 
with an authentic sample. '^ Partial hydrolysis of Vc-6 was accomplished by 
heating it with 1% H2SO4 over boiling water bath for Ihour. The sugar was 
identified as rhamnose. The glycoside (VII) obtained on further hydrolysis 
(acidic and enzymatic) afforded 4'-methoxy scutellarein (Vl-a) and glucose. 
H07 
OCH. 
(VII) 
The quantitative estimation of sugars by somogyi's copper micro 
j22 
method indicated the presence of 2 mole of sugars per mole of aglycone. 
Acetylation of Vc-6 with acetic anhydride and pyridine gave an acetate 
m.p. 166-68°C. 
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The ^H-nmr spectrum (Fig.-III) of the acetate showed A2B2 pattern for 
ring-B protons. A doublet at 5 8.07 (J=9 Hz) was assigned to 2',6' protons and a 
doublet at 6 7.40 (J=9 Hz) for 3',5' protons. Two singlets for one proton each at 
5 6.87 and 5 6.65 were assigned to the C-8 and C-3 protons respectively. A 
signal at 5 3.79 (3H, s) indicated the presence of one methoxyl group. A total 
of 24 protons were observed over the range of 5 2.09-2.48, attributed to 
8 acetoxyl groups. The signals over the range 6 3.40-5.44 accounted for fifteen 
protons of gluco-rhamnose residue. The position of H-1 proton of rhamnosyl 
at 5 4.42 (d) and glucosyl at 6 5.14 (d) along with the integration of the region 
at 5 4.42-5.44 and 5 3.44-4.40 (ratio.8:4) fully supported the 6-0-rutinosyl 
group 18,22 
Spectral data thus, suggested that a rutinosyl group is attached to 
6-position of the aglycone and this was further confirmed by the hydrolysis of 
the methylated glycoside. The partial methyl ether was characterised as 6-
hydroxy, 4',5,7-trimethoxy flavone (Vl-b) by its spectral studies. The meth-
ylated sugars were identified as 2, 3, 4-tri-O-methyI-L-rhamnose and 2,3,4-tri-
0-methyl-D-glucose by Si02-TLC and paper chromatography according to 
Petek 24 
OCH, 
OR O 
(VI) 
(a):R = H 
(b): R = CH3 
On the basis of these results, the flavone glycoside (Vc-6) was identified 
as 4'-methoxy scutellarein 6-0-rutinoside (VIII). 
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^^P-
HO^T 
H O s i ^ 
OCH, 
HO 0 
Vc-7: 
(VIII) 
The fraction (Vc-7) on crystallization with ethylacetate-methanol 
mixture gave yellow needles, m.p. 248-50*'C. Elemental analysis agreed to the 
molecular formula C29H34O15. The glycosidic nature of the compound was 
evidenced by the positive Molisch test obtained after hydrolysis, and by the -
*H-nmr spectrum of its acetate. It gave green colour with alcoholic FeCb and 
pink colour on treatment with Zn / HCl. The ultra-violet spectrum showed A,,,,.,^  
at 276 and 335 nm. A red shift of long wavelength to 350 nm with AlClj/HCl 
indicated the presence of a free 5-hydroxyl group. 
The infra-red spectrum of the compound Vc-7 showed a carbonyl band 
at 1650 cm'' and a strong absorption at 840 cm'' indicated a paradisubstululed 
aromatic ring. 
Hydrolysis of Vc-7 with 10% HCl yielded glucose, rhamnose and an 
aglycone, m.p. 214-16°C. The uv spectrum of the aglycone showed a red shift 
of 18 nm in band II with NaOAc (absent in glycoside) indicating thereby the 
attachment of sugar/s at position 7 of the aglycone. The aglycone was 
characterized as pectoliuarigenin (IX-a) by its melting and mixed melting 
points and co-TLC with an authentic sample. Further confirmation to its 
identity was furnished by its derivitization and spectral studies. 
The aglycone was acetylated by heating it with acetic anhydride and 
pyridine over a boiling water bath. The diacetate obtained on crystallization 
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from ethanol gave white needles, m.p. 110-12"C. The ^H-nmr spectrum of the 
acetate (Table-10) showed two acetoxyl signals at 5 2.41 and 5 2.52 and two 
methoxyl singlets at 5 3.88 and 5 3.99. A sharp singlet at 5 6.50 was assigned 
to C-3 proton. A signlet at 5 7.01 for one proton can be assigned to an aromatic 
proton shielded by two ortho and one para oxygen. It can arise from the C-6 
proton of a 5,7,8-trioxygenated flavone or C-8 proton of a 5,6,7-trioxygenated 
flavone. It was assigned to C-8 proton as it appeared more downfield from the 
region of a C-6 proton. The other aromatic protons appeared as two doublets at 
5 6.85 (J=9 Hz) and 6 7.60 (J=9 Hz), characteristic of a para disubstituted 
benzene ring. 
On the basis of uv spectral evidences^^ and formation of diacetate, the 
two methoxyl groups are therefore placed at C-6 and C-4' position of the 
aglycone. 
The glycoside on acetylation formed a crystalline acetate m.p. 136-38"C. 
The 'H-nmr spectrum of the acetate (Table-11) indicated it to be rutinoside as 
it showed six alcoholic acetoxyls at 5 1.90 (3H) and 5 2.12 (15 H) and one 
aromatic acctoxy/ at 6 2.50 (311). The position of anomcric protons of 
rhamnosyl and glucosyl moieties (H-l"', H-1") at 6 4.54 (IH, d, J=2.5 Hz) and 
at 6 5.30 (IH, d, J=8 Hz) indicated the presence of a-L Rhamunose and P-D-
glucose. The rhamnosyl methyl at 8 0.88 (d, J=6 HZ) along with the integration 
of the region 6 4.42-5.50 and 8 3.40-4.40 (ratio 8:4) of the glycoside acetate 
was in full agreement with 7-0-rutinosyl group.^ ^ Two sharp singlets at 8 3.91 
and 8 3.96 were assigned to two methoxyl groups. The lone aromatic proton of 
ring-A appeared as a signlet at 8 7.00. The C-3 proton was observed as a sharp 
singlet at 8 6.62. A2B2 pattern of the ring-B was evidenced by two doublets at 
8 7.75 (J=9 Hz) and 8 7.10 (J=9 Hz). The two doublets were assigned to 2',6' 
and 3',5' protons respectively. 
The position of the sugar/s residue in the glycoside was confirmed by 
the hydrolysis of the methylated glycoside. Partially methylated aglycone (IXb) 
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corresponded to molecular formula C18H16O6 and showed a red shift of 16 nm 
in band II with NaOAc, indicating free C-7 hydroxy 1 group. The formation of 
this partial methyl ether formed, thus proved that both the sugars were linked to 
C-7 hydroxyl of the aglycone. The methylated sugars were identified as 3,4,6-
tri-0-methyl-rhamnose and 2,3,4,tri-0-methyl-D-glucose, thus confirming inter 
sugar linkage as rutinoside (1-^6). 
H^ C 
OCH, 
OR O 
(IX) 
(a):R = H 
(b):R = CH3 
On the basis of above discussion Vc-7 was characterized as 
pectolinarigenin 7-O-rutinoside (pectolinarin) (X). 
OCH, 
(X) 
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Table-10 
'H-NMR spectral data of acetate of Vc-7 aglycone 
Assignment No. of Protons Signals 
H-8 1 7.01 (s) 
H-3 
H-3',5' 
H-2',6' 
OCH3-6 
OCH3-4' 
OAc-5 
OAc-7 
s= singlet, d = doublet; spectrum run in CDCI3 at 60 MHz, using TMS as internal standard 
(5-scale). 
1 
2 
2 
3 
3 
3 
3 
6.50 (s) 
6.85 (d, J=9 Hz) 
7.60 (d, J=9 Hz) 
3.99 (s) 
3.88 (s) 
2.52 (s) 
2.41 (s) 
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Table-11 
^H-NMR spectral data of Vc-7Ac 
Assignment No. of Protons Signets 
H-8 7.00 (s) 
H-3 6.62 (s) 
H-3',5' 
H-2',6' 
H-l",2",3",4"(glucosyl) 
H-l"',2"',3"',4"'(rhamnosyl) • 
H-5", 6" (glucosyl) -^  
H-5'" (rhamnosyl) ^ 
Aliphatic acetoxy^ 
5-Aliphatic acetoxyfs 
1-Aromatic acetoxy^ 
Aromatic acetoxyl 
1-Aromatic methoxyl^  
Rhamnosyl methyl 
2 
2 
}• J 
4 
3 
15 
3 
3 
3 
3 
7.10(d,J=9Hz) 
7.75 (d, J=9 Hz) 
4.42-5.50 (m) 
3.40-4.40 (m) 
1.90 (s) 
2.12 (brs) 
2.5 (s) 
3.96 (s) 
3.91 (s) 
0.88 (d, J=6 Hz) 
s=singlet, d= doublet, m = multiplet; br s=broad singlet, spectrum run in CDCli at 100 Hz 
using TMS as internal standard (5-scale). 
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Vc-8: 
It was crystallized from methanol as yellow needless m.p. >300 C. 
Elemental analysis agreed with the molecular formula C27H30O16. It was 
proposed to be a flavone glycoside by its positive Shinoda's test, Molish test 
and uv spectrum. The uv spectrum showed X^ax at 285 and 336 nm and the 
shifts in the presence of classical shift reagents'^ indicated the presence of free 
hydroxyls at 5,6,7 and 4'-positions. Acid hydrolysis with 7% HCl yielded an 
aglycone and glucose. The aglycone on acetylation formed a tetraacetate m.p. 
238-39"C and on methylation gave a tetramethylether m.p. 160-62"C. The 
aglycone was characterized as scutellarein (Xl-a) by Rp values, m.p. m.m.p, uv 
spectral behaviour and co-chromatography with an authentic sample. The uv 
spectrum oflhc glycoside and the aglycone was almost similar except that the 
aglycone gave a red shift of 15 nm with NaOAc (absent in glycoside) thus 
suggesting that position 7 is involved in glycosidation. 
The position of sugar residue at C-7 in the glycoside was further 
confirmed by hydrolysis of methylated glycoside. The partial methylethcr thus 
obtained was characterized as scutallarcin 5,6,4'-trimethylether (Xl-b). It 
showed a red shift of 11 nm with NaOAc showing the presence of a free 
hydroxyl ether at C-7 position. The formation of this partial methyether thus 
proved that glucose is attached to C-7 of the aglycone. The methylated sugars 
were identified as 2,3,4-tri-O-methyl-D-glucose thus confirming the inter sugar 
linkage between two glucose units as (1-^6) gentiobioside. 
(a): R = H 
(b):R = CH3 
'I'hc quanlilalivc eslimation of sugar by the mclhod described earlier 
showed the presence of 2 mole of sugars per mole of the aglycone. 
On the basis of above finding, Vc-8 was characterized as Scuteilarein-
7-diglucoside (XII). 
HO 0 
(Xll) 

STUDY OF THE LEAVES OF VIBURNUM CONTINIFOLIUM 
The powdered leaves of Viburnum cotinifolium (I Kg) were 
successively refluxed with petrol and benzene. The defatted leaves were then 
exhaustively extracted (three times, 3 liters each) by refluxing with methanol. 
All the methanol extracts were combined together and distilled under reduced 
pressure. A brownish gummy mass was left behind. TLC examination of the 
residue in BPF, TEF and EtOAc-EtMeCO-AcOH-HzO showed the presence of 
eight major spots along with some minor impurities. The brown gummy mass 
(20 gm) was subjected to column chromatography over silica gel (2.5 kg) and 
eluted with benzene-ethylacetate in different proportions (9:1-1:1) and 
monitored by TLC. The eluates revealed five compounds in varying 
concentrations. Repeated columns chromatography of the fractions over silica 
gel column failed to separated the oelicaie mixture of compounds. Therefore 
Ihcy were separated by preparative TLC using BPF as the solvent system. The 
fractions thus obtained gave pure Vc-1 (60 mg), Vc-2 (75 mg), Vc-3 (70 mg), 
Vc-4 (350 mg), and Vc-5 (100 mg). 
The fractions obtained from EtOAc and EtOAc-MeOI I mixture in 
different ratio (9:1-8:2) revealed twQ'€ompound^^mmo^t» them^ in varying 
concentrations. The above fractions were therefore mixed together and 
separated by preparative TLC using EtOAc-EtMeCO-AcOH-HzO (5:3:1:1) as 
solvent systems. The homogeneity of the compounds were established and 
were labeled as Vc-6 (300 mg) and Vc-7 (280 mg). Further elution of the 
column from EtOAc-MeOH (7:3) gave a single compound along with some 
minor impurities, which were removed by crystallization with benzene-
methanol and was labeled as Vc-8. 
Vc-1; 
It was crystallized with CHCls-MeOH as yellow cubes (60 mg) m.p. 
263°C. 
Analysed for C15H12O6: 
Calcd.: C, 62.50, H,4.16% 
Found: C, 62.66, H, 4.24% 
UV with shift reagents. X-n^^ nm; 
MeOH 
AICI3 
AICI3/HCI 
NaOAc 
NaOAc/HsBOj 
'H-NMR rDMSO-dji) 
3.0 (m, 2H, C3-
(lH,d, J=2.5Hz, 
IR. u'^'^';,,, cm-' 
2.86, 326 Sh 
309, 336 
304, 375 
28. Sh, 320 
289, 332 
on 5 scale: 
H) 5.40 (m, IH, C2-H), 6.66 (lH,d, J=2.5 Hz H-6), 6.88 
H-8),7.28(3H,m, H-2,2',5',6'). 
* 
3430, 1680 (>C=0) 
Acetyiation of Vc-1; 
Vc-1 (30 mg) was acetylated by heating it on a water bath with AC2O (1 
ml) and pyridine (0.5 ml). After usual work up it was crystallized with CHCI3-
MeOH as colourless needles m.p. 143-44°C 
'H-NMR (CDCl.) on 5-Scale; 
6.68 (IH, d, J=2.5 Hz, H-6), 6.90 (IH, d, J=2.5 Hz, H-8), 7.30 (3H, m, 
H-2',5',6'), 5.40 (lH,q, Ji=12 Hz, J2=4 Hz, H-2), 3.19 (IH, q, J,=12 Hz, 
J2=17 Hz H-3ax), 2.94 (IH, q, Ji=4 Hz, J2=17 Hz, H-3eq), 2.35 (H, s, OAc-5), 
2.28 (9H, s, OAc-7,3',4'). 
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Vc-2: 
Vc-2 was crystallized by ethylacetate-acetone as yellow crystals (75 mg) 
m.p.>320°C. 
Analysed for CisHioOe: 
Calcd.: C, 62.93; H, 3.49% 
Found: C, 62.95; H, 3.51% 
MeOH 
NaOMe 
NaOAc 
NaOAc/HsBOs 
AICI3 
AICI3/HCI 
Acetvlation of Vc-2: 
269, 290 sh, 345 
296, 329sh, 369 
290, 326 sh, 376 
278, 291 sh, 360, 730 sh 
276, 304 sh,328, 426 
266, 294 sh, 355, 385 
Vc-2 (40 mg) was acetylated with AC2O (I ml) and pyridine (0.5 ml) by 
usual method and crystallized from chloroform-methanol as colourles needles 
m.p. 200°C. 
'H-NMR (300 MHz. CDCh) on 5-Scale: 
6.85 (IH, d, J=2.0 Hz, H-6), 7.35 (lH,d, J=2.0 Hz, H-8), 6.61 (IH, s, 
H-3), 7.76 (IH, dd, J,=8.0 Hz, J2=2.20 Hz, H-6'), 7.38 (lH,d, J=8.0 Hz, H-5'), 
7.70 (IH, d, J=2.20 Hz, H-2'), 2.43 (3H, s, OAc-5), 2.35 (3H, s, OAc-7), 2.33 
(6H, s, OAc-3',4') 
3400 (OH), 1640 (>C=0), 800-840 (aromatic nucleus) 
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Mass, m/z; 
454 [M]^-, 412 [M^--42], 370 [U'-{2 x42)], 328 [M^'-(3x42)], 286 
[M^ '-(4 X 42)], 153 [A, + Hf, 134 [B]^ '. 
Vc-3: 
It was crystallized with benzene-acetone as a yellow needles (70 mg) 
m.p. 248-50°C. 
Analysed for C15H12O5: 
Calcd.: C, 66.17; H,4.41% 
found : C^66.28, H4.49% 
UV, with shift reagents. X,mav nm: 
MeOH 287, 326 sh 
AICI3 310,383 
AICI3/IICI 310,382 
NaOAc 283 sh, 382 
NaOAc/H3B03 289,330 
'H-NMR [300 MHz. (CD^)i COl on 6-scale: 
6.64 (lH,d, J=2.5 Hz, H-6), 6.86 (IH, d, J=2.5 Hz, H-8), 6.94 (2H, d, 
J=8.5 Hz, H-3',5'), 7.40 (2H, d, J=8.5 Hz, H-2',6'), 5.20 ( IH, q, J,=12 Hz, 
J2=4 Hz, H-2), 2.79-2.98 (2H, m, Ji=12 Hz, J2=4 Hz, J3=17 Hz, H-3,3). 
Vc-4; 
It was crystallized as yellow needles (350 mg) from methanol m.p. 254-
55°C. 
Methylation of Vc-4; 
Vc-4 (100 mg) was methylated by refluxing it with dimethyl sulphate 
(2 ml) and anhydrous potassium carbonate (2.5 gm) in dry acetone (100 ml). 
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On usual work up and crystallization from chloroform-methanol, gave white 
shinning needles m.p. 226-27°C. 
^H-NMR (300 MHz, CDCI3) on S-scale; 
6.46 (IH, d, J=2.45 Hz, H-I-8), 6.32 (IH, d, J=2.5 Hz, H-I-6), 6.63 (IH, 
s, H-II-6), 6.50, 6.57 (IH each, s, H-I-3,H-II-3), 7.94 (IH, q, J,=9.0 Hz, 
J2=2.5 Hz, H-I-6'), 7.85 (lH,d, J=2.5 Hz, H-I-2'), 7.10 (lH,d, J=9.0 Hz, H-I-5'), 
7.38 (2H, d, J=9.0 Hz, H-lI-2',6'), 6.73 (2H, d, J=9.0 Hz, H-II-3',5'), 3.92, 4.05 
(3H each, s, OMe-I-5, H-5), 3.76, 3.72 (3H each, s, Me-I-4', II-4'), 3.90, 3.82 
(3H each, s, OMe-I-7, OMe-II-7). 
Mass (El-MS^ of Vc-4 Me. m/z; 
622 (100), 621 (33), 592 (8), 576 (10), 312 (12), 245 (15), 181 (20), 135 
(16). 
Acetylation of Vc-4; 
Vc-4 (100 mg) was heated with pyridine (1 ml) and Ac^ O (2 ml) on 
water bath for 2 hours. It was then cooled at room temperature and poured into 
crushed ice. The separated solid was filtered, washed with water and dried. It 
was crystallized with CHCL- MeOH as colourless nedles m.p. 240-42°C. 
^H-NMR (100 MHz. CDCI3) on S-scale: 
7.26 (lH,d, J=3 Hz, H-I-8), 6.84 (lH,d, J=3 Hz, H-I-6), 7.01 (IH, s, 
H-II-6), 7.98 (IH, q, J,=8 Hz, 1^ =3 Hz, H-I-6'), 8.03 (IH, d, J=3 Hz, H-I-2'), 
7.46 (IH, d, J=9 Hz, H-I-5'), 7.06 ( 2H, d, J=9 Hz, H-II-3',5'), 6.68, 6.65 (2H, s, 
H-I-3, H-II-3), 2.28, 2.23 (3H each, s, OAc-I-4', II-4'), 2.05, 2.01 (3H each, 
OAc-I-7, II-7), 2.45, 2.41 (3H each, s, OAc-I-5, II-5). 
Vc-5; 
It was crystallized with chloroform-methanol as pale yellow crystals 
(lOOmg)m.p. 222-23°C. 
r>7 
Analysed for CjoHigOn: 
Calcd: C, 64.19, H, 32.5% 
found: C 64.10, H 32.7% 
UV. with shift reagents. A,n,a^  nm; 
MeOH 270, 290 sh, 336 
NaOMe 276, 295, 385 
AICI3 262 sh, 278, 300, 350, 386 
AICI3/HCI 263 sh, 279, 299, 348, 385 
NaOAc 274, 293, 369 
NaOAc/H3B03 272,332. 
' H - N M R (400 MHz. DMSO-dfi^  on S-scale: 
6.19 (IH, s, H-I-3), 6.38 (lH,s, H-II-3), 6.78 (IH, s, H-II-6), 6.80 (IH, s, 
H-I-8), 6.63 (2H, d, J=8.5 Hz and 2.0 Hz, H-I,3',5'), 7.60 (2H, d, J=8.5 Hz and 
2.0 Hz, H-I-2',6'), 7.02 (2H, d, J=8.5 Hz and 2.0 Hz, H-Il-3',5'), 7.90 (2H, d, 
J-8.5 Hz, and 2.0 Hz, H-II-2',6'). 
Mass. m/z: 
lVf-554 (5%), 121 (6.8%), 118 (12.8%), 318, 290 (8%), 300 (4.8%), 193 
(8.8%), 285 (17.9%), 436, 270, 178 (6.8%), 152 (4..5%), 334 (2.0%), 326 
(7.6%), 299 (8.4), 418 (8.7%), 390 (8.4%). 
Aeetvlation of Vc-5; 
Compound (Vc-5) (25 mg) was acetylated by heating it over a water 
bath with pyridine (1 ml) and acetic anhydride (2 ml) for 3 hours. After usual 
work up it was crystallized with chloroform-ethanol as white crystals (15 mg) 
m.p. 155°C. 
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'H-NMR (CDCM on 5-scale; 
2.45(6H, s, OAc-I-5, II-5), 2.35 (6H, s, OAc-I-5, II-7), 2.33 (6H, s, 
OAc-I-4, II-4), 6.23 (IH, s, H-I-3), 6.45 (IH, s, H-II-3), 6.79 (IH, s, H-II-6), 
6.85 (IH, s, H-I-8), 6.70 (2H, d, J=8.5 and 2.0 Hz, H-1-3',5'), 7.69 (2H, d, 
J= 8.5 and 2.0 Hz, H-I-2',6'), 7.08 (2H, d, J=8.5 and 2.0 Hz, H-II-3',5'), 7.95 
(2H, d, J=8.5 and 2.0 Hz, H-II-2',6'). 
Methvlation of Vc-5; 
A mixture of Vc-5 (35 mg), anhydrous potassium carbonate (3 gm), 
dimethyl sulphate (1 ml) jind dry acetone (100 ml) was rcHuxed on water balli 
for about 12 hours. A small portion of the reaction mixture was taken out in a 
test tube and tested with alcoholic FeC^. Refluxing continued until it gave a 
negative alcoholic FeC^ test. It was then filtered and the residue washed 
several time with hot acetone. The filtrate and the washings were combined and 
evaporated to dryness. The yellow residue was washed 2-3 times with 
petroleum ether and then taken up in chloroform (100 ml) into a separating 
funnel and washed several times with water. The chloroform solution was dried 
over anhydrous sodium sulphate, concentrated and purified on a silica gel 
column using chloroform as the eluant. It was finally purified by preparative 
TLC to yield a white solid which crystallized from chloroform-methanol as 
colourless needles (20 mg) m.p. 150°C. 
^H-NMR ( 300 MHz. CDClit on 8-scale; 
4.00 (3H, s, OMe-II-5), 3.88 (3H, s, OMe-I-5), 3.86 (3H, s, OMe-I-7), 
3.76 (311, s, OMc-11-7), 3.74 (3H, s, OMe-1-4'), 3.59 (3H, s, OMe-Il-4'), 6.21 
(IH, s, H-I-3), 6.40 (IH, s, H-II-3), 6.77 (IH, s, H-II-6), 6.82 (IH, s, H-I-8), 
6.66 (2H, d, J=8.5 Hz & 2.0 Hz, H'I-3',5'), 7.61 (2H, d, J=8.5 Hz & 2.0 Hz, H-
I-2',6'), 7.06 (2H, d, J=8.5 Hz & 2.0 Hz, H-II-3',5'), 7.92 (2H, d, J=8.5 Hz & 
2.0 Hz, H-II-2',6'). 
Vc-6; 
The compound (Vc-6) was crystallized from ethylacetate-alcohol as pale 
yellow needles (300 ml), m.p. >275°C. 
Analysed for C2gH320,5: 
Cacd.: C, 55.26; H, 5.26% 
found: C, 55.38; H, 5.23% 
UV with shift reagents, X^^ nm; 
MeOH 290,337 
+AICI3 270 sh, 316, 364 
+AICI3/HCI 269 sh, 314, 360 
+NaOMe 288, 300 sh, 360 
+NaOAc 299,375 
+NaOAc/H3B03 290, 330 sh, 340 
IR, u""'' cni± 
' max * - ' " — 
3450 (OH), 1650 (C=0) 
Acetylation of Vc-6: 
Vc-6 (40 mg) was dissolved in pyridine (0.5 ml), and acetic anhydride 
(1 ml) and left overnight, before work out it was heated over a boiling water 
bath for 15 minutes. The reaction mixture was cooled and crushed ice was 
added to it. The solid thus separated was filtered, washed well with water and 
crystallized with alcohol, m.p. 166-68°C 
' H - N M R (CUCU) on 5-scale: 
8.07 (2H, d, J=9 Hz, H-2',6'), 7.40 (2H, d, J=9 Hz, H-3',5'), 6.87 (IH, s, 
H-8), 6.65 (IH, s, H-3), 3.79 (3H, s, OCH3), 2.35, 2.48 (3H each s, OAc-7,5), 
2.02- 2.09 (18H, m, 6 x OAc), 3.40-5.44 (sugars), 0.88 (3H, d, J-6 Hz, rham-
nosyl-CHj). 
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Acid hydrolysis of Vc-6: 
Vc-6 (100 mg) was dissolved in water (100 ml) and HCl (7 ml) was 
added to it. The mixture was heated for 2 hours on a boiling water bath. The 
yellow solid thus separated was filtered, washed well with water and dried. It 
was crystallized from methanol as yellow needles, m.p. 268-70°C. 
Analysed for C16H12O6: 
Calcd: C, 64.00; H, 4.00% 
Found: C, 64.13; H, 3.95% 
UU with shift reagents. X^^^f^,^ nm; 
MeOH 284,334 
+AICI3 301,384 
+NaOMe 303,386 
+NaOAc 299,365 
Acetvlation of the aglycone; 
The aglycone (30 mg), was dissolved in pyridine (0.5 ml) and acetic 
anhydride (1 ml) was added to it. The mixture was heated on a water bath for 2 
hours. On usual work up, it gave dirty, white precipitate, which on 
crystallization with elhanol gave white needles m.p. 227''C. 
Analysed for C22H18O9: 
Calcd: C, 61.97; H, 4.22% 
Found: C, 61.45; H, 4.00% 
Methylation of the aglycone; 
The aglycone (35 mg) was refluxed in dry acetone (50 ml) with 
dimethyl sulphate (0.8 ml) and anhydrous potassium carbonate (1 gm) for 48 
hours. After usual work up a cream coloured solid (20 mg) was obtained on 
several crystallizations from chloroform-methanol it gave colourless needles 
m.p. 160-61'^ C. 
Analysed forCigHigOe: 
Calcd: C, 66.66; H, 5.26% 
Found: C, 66.49; H, 5.18% 
Identification of sugars; 
The aqueous hydrolysate was concentrated to a syrup in vacuum over 
KOH pellets. The sugars were identified by paper chromatography in two 
different solvent systems namely, n-butanol-acetic acid-water (4:1:5, upper 
layer) and n-butanol-water-ethanol (60: 28.5:16.5) using an authentic sugars as 
check. The Rrvalues of the sugars were identical with those of glucose (0.18, 
0.10) and rhamnose (0.37, 0.28). 
6-Hydroxy-4'. 5.7-triniethoxv flavone; 
CH3I (1 ml) and Ag20 (300 mg) were added to the solution of the 
glycoside (30 mg) in DMF (3 ml). The mixture was stirred in dark at room 
temperature for 48 hours. The contents were filtered and the residue was 
washed with little of DMF. The filtrate was evaporated to dryness and the 
residue was treated with ethanol (25 ml). The alcohol was filtered and 
evaporated, syrupy residue was left behind. The residue was hydrolysed by 
heating with 0.3 N HCl. On usual work up it gave light yellow solid, 
crystallized by ethylacetate m.p. 220-21°C. 
Analysed for C|8H|606: 
Calcd: C, 65.85; H, 4.87% 
found: C, 65.78; H, 4.82% 
Estimation of Sugar; 
The glycoside (40 mg) was hydrolysed by refluxing it for two hours 
with 2% H2SO4. After cooling overnight, the aglycone was filtered, washed 
dried and weighed (17.8 ml). The ratio of the aglycone to the glycoside is 
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44.7% and this ratio indicates the presence of two moles of sugar per mole of 
the aglycone. 
Somogyi's copper micro method gave the value (1.67cc) which 
corresponded to two moles of sugars per mole of the aglycone. 
Vc-7: 
It was crystallized from ethylacetate-methanol mixture as yellow 
needles (280 mg), m.p. 248-250°C. 
Analysed for C29H34O15: 
Calcd: C, 56.03; H, 5.31% 
Found: C, 56.18; H, 5.29% 
UV with shift reagents, ^n,,,^  nm; 
MeOH 
+A1C1:,/1-1CI 
+NaOAc 
+NaOMe 
IRi_y . , piax ! 
3400, 
cm': 
1650, 
267,335 
272 sh, 289, 350, 406 sh 
274, 378 
275, 292 sh, 380 
840 
Acetvlation of Vc-7: 
The glycoside (50 mg) was heated with acetic anhydride (1 ml) and 
pyridine (0.7 ml) over a water bath for 3 hours. The reaction mixture was 
cooled at room temperature and poured over crushed ice. The solid separated 
was filtered, washed with water and dried. On several, crystallization from 
ethanol it gave shining plates, m.p. 136-38°C. 
' H - N M R f 100 MHz. CDCM on 5-scaie: 
7.00 (IH, s, H-8), 7.10 (2H, d, J=9 Hz, H-3',5'), 7.75 (2H, d, J=9 Hz, 
H-2',6'), 6.62 (IH, s, H-3), 4.54 (IH, d, J=2.5 Hz, H-1'"), 5.30 (IH, d, J=8 Hz, 
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H-1"), 3.40-5.50 (12H, m, rhamnoglucosyl protons), 1.90 (3H, s, OAc), 2.12 
(15H, broad s, 5 x OAc), 3.96 (3H, s, OCH3), 3.91 (3H, s, OCH3), 0.88 (3H, d, 
J=6 Hz, rhamnosyl-CHa), 2.50 (3H, s, OAc). 
Hydrolysis of the glycoside; 
The glycoside (150 mg) was dissolved in water (50 ml) and heated with 
HCl (4 ml) over a boiling water b&th for 2 hours. The mixture was left 
overnight, the aglycone thus separated out was filtered, washed with water and 
dried. It was crystallized with methanol as pale yellow needles (120 mg), m.p. 
214-16°C. 
Analysed for C17H14O6: 
Calcd: C, 64.96; H, 4.45% 
Found: C, 64.89; H, 4.38% 
UV with shift reagents. Xma-j nm; 
MeOH 275,331 
+AICI3/HCI 270 sh, 290, 350 405 sh 
+NaOAc 293,382 
+NaOMe 277, 294 sh, 380 
Acetylation of the aglycone: 
The aglycone (30 mg) pyridine (0.5 ml) and acetic anhydride (1 ml) 
were heated on water bath for 2 hours. After usual work up, the product was 
crystallized from methanol as colourless needles, m.p. 110-12''C. 
Analysed for C)4lI|iiOij: 
Calcd: C, 63.32; H, 4.52% 
Found: C, 63.19; H, 4.49% 
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' H - N M R (60 MHz. CDCl.) on 5-scale: 
7.01 (IH, s, H-8), 6.50 (IH, s, H-3), 6.85 (2H, d, 5=9 Hz, H-3',5'), 7.60 
(2H, d, J=9 Hz, H-2',6'), 3.88 (3H, s, OCH3-4'), 3.99 (3H, s, OCH3-6), 2.41 
(3H, s, OAc-7), 2.52 (3H, s, OAc-5). 
Methvlation of the aglvcone; 
The aglycone (50 mg) was dissolved in dry acetone (50 ml). Dry and 
pure dimethyl sulphate (0.3 ml) and fused potassium carbonate (2 gm) were 
added to the solution. The reaction mixture was refluxed for 72 hours, till it 
gave negative test with ferric chloride. After usual work up, the solid obtained 
was crystallized from methanol as cream coloured needles (35 mg) m.p. 
161-63°C. 
' H - N M R (CDch) on S-scale; 
6.70 (IH, s, H-8), 6.90 (2H, d, J=9 Hz, H-3',5'), 7.70 (2H, d, J=9 Hz, 
H-2',6'), 3.80 (3H, s, OCH3), 3.85 (3H, s, OCH3), 3.90 (6H, s, 2 x OCH3), 6.45 
(lH,s,H-3). 
Identification of sugars: 
The neutral aqueous hydrolysate on paper chromatographic examination 
with authentic sugars showed the presence of glucose & rhamnose as the sugar 
moieties. 
Vc-8; 
It was crystallized with methanol as light yellow needles (700 mg), 
m.p. > 300°C. 
Analysed for C27H30O16: 
Calcd: C, 53.11; H,4.91% 
Found: C, 53.21; H, 4.99% 
UV with shift reagents, A,maYnm; 
MeOH 285,336 
+AICI3/HCI 272 sh, 294, 363 
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+NaOAc 271,295,361 
+NaOMe 280,363 
+NaOAC/H3B03 286,340 
+NaOMe 288,380 
Acid hydrolysis of Vc-8; 
Vc-8 (100 ml) on heating with 7% HCl over a water bath for two hours 
gave scutelliarien, it was crystallized with ethanol as pale yellow needles (60 
mg), m.p. >340°C. 
Analysed for CisHioOe: 
Calcd: C, 62.93; H, 3.49% 
Found: C, 62.84; H, 3.44% 
Acetvlation of Scutellarien: 
ScutcUaricn (20 mg) was acetylated with AC2O and pyridine by heating 
it at 100"C for 2 hours. The reaction mixture was cooled at room lempcralurc 
and poured over crushed ice. The solid was washed well with water and dried. 
On crystallization with ethanol it gave cream coloured needles (25 mg) m.p. 
238-39"C. 
Analysed for C17H14O10: 
Calcd: C, 60.79; H, 3.96% 
Found: C, 60.66; H, 3.84% 
Methvlation of scutellarien; 
Scutellarien (50 mg) was refluxed in dry acetone (20 ml) with dimethyl 
sulphate (1.0 ml) and anhydrous potassium carbonate (2 gm) for 48 hours. 
After usual work up the solid obtained was crystallized. From CHCls-MeOH as 
colourless needles (25 mg) m.p. 160-62°C. 
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Analysed for CigHigOe: 
Calcd: C, 66.66; H, 5.26% 
Found: C, 66.78; H, 5.31% 
Permethvlation of Vc-8; (Hakomoris method) 
NaH (250 mg) was stirred with DMSO (15 ml) at 80°C for 30 minutes 
under N2 gas. To this reagent, solution of the glycoside (50 mg) in DMSO 
(1 ml) was added. The stirring was continued for half an hour more. The 
reaction mixture was poured into ice-water and extracted with EtoAc, washed 
with water, and dried. The product obtained was purified by PTLC using CeHe-
Me2Co (4:1) as the developing solvent. The permethylated product obtained 
was crystallized from CHCb-MeOH as colourless needles. (32 mg). 
7-hydroxv-4'.5,6-trimethoxvflavone; 
The permethylated glycoside on hydrolysis with killianis mixture 
(HOAC-HCI-H2O 7:3:10) gave 7-hydroxy-4',5,6-trimethoxy llavone (sculclla-
rein trimethyl ether) m.p. 180-84°C, 2,3,4-tri-O-methyl-D-glucose and 2,3,4, 
6-tetra-O-methyl-D-glucose (TLC, Silica gel, toluene-methanol ,4:1). 
Analysed for C18H16O6: 
Calcd: C, 65.85; H, 4.87% 
Found: C, 65.96; H,4.91% 
UV with shift reagents. ^m),,(nm; 
MeOH 279,340 
+NaOAc 290,365 
Identification of sugar bv paper chromatographv: 
The aqueous hydrolysate was neutralized as described earlier. It was 
examined by paper chromatography employing n-butanol-HOAC-H20 (4:1:5) 
as developing solvent and the authentic sugars as check. The chromatograms 
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were developed and sprayed with aniline hydrogen pthalate. The 
chromatograms on drying at 100-105° showed the presence of only glucose. 
Estimation of sugar; 
The anhydrous glycoside (22 mg) was hydrolysed by refluxing it for 2 
hours with 2% H2^4. After cooling overnight, the aglycone was filtered and 
dried (10 mg). The ratio of the aglycone to the glycoside is 45.4% indicating 
the presence of 2 moles of sugar / mol of aglycone. 
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CHEMICAL CONSTITUENTS FROM THE BASE LEAVES OF 
CARYOTA URENS (PALMAE) 
The genus Caryota comprises 15 species distributed in the tropical parts of 
India, Burma, Ceylon, Malaysia and Northern Australia. Out of these, three 
species are reported in India' of which C. urens is of economic importance. 
Caryota species have been reported for their medicinal properties such as 
internally nutritious and aphrodisiac and also laxative.^  Earlier investigations on 
this plant reported the isolation of Amino acids, sugars, ascorbic acid^ fatty acids, 
Kernel lipids'* and sugarsin.^  
Medicinal importance and scanty work on this plant accelerated our interest 
to carry out the comprehensive study of the plant Caryota urens. The present 
discussion deals with the isolation and characterization of following compounds. 
From base leaves of Caryota urens. 
1. Triacontane 
2. Lupeol 
3. Myricadiol 
4. p-sitosterol. 
5. Tetracosonid 
6. Ursolic acid 
7. Sorbifolin 6-O-gIucoside 
8. 5,7-dihydroxy, 4'-0-iiiethylflavone 
<? 
The (^efatted)base leaves of Caryota urens (2 Kg) procured from fort of 
A.M.U., Aligarh, India were extracted exhaustively with petroleum ether (60-80°) 
and benzene. The base leaves were then extracted with methanol (3 liters x 3) at 
room temperature and finally on a steam bath. 
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The petroleum ether and benzene extracts of the base leaves were divided 
into neutral (I) and the acidic (ii) parts by treatment with alkali. Chromatographic 
resolution of the neutral part gave four products Cy-l, CY-2, CY-3, CY-4. The 
chromatographic resolution of alkali soluble part (ii) over alummina column gave 
two compounds Cy-S and Cy-6. 
Both the hot and cold extracts of methanol showed almost same spots on 
TLC examination in different solvent systems and therefore were mixed together 
and concentrated under reduced pressure. The resultant mass was refluxed with 
petrol, benzene, chloroform, ethylacetate respectively and finally with acetone. 
The ethylacetate and acetone concentrates on TLC examination in dilTereni 
solvent systems viz. TEF (5:4:1), BPF (36:9:5) and EtOAc: EtMeCO: AcOH: H2O 
(2:3:1:1, 5:3:1) showed two compounds having same Rf values with varying 
concentrations. They were therefore, combined and subjected to column 
chromatography over silica gel column using benzene-cthyacclatc mixture iis 
eluting solvent in different ratios (9:1 to 1:1). The two compounds thus separated 
were purified by repeated column chromatography and marked as C^-7 and C^-8. 
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Hexane yielded Cy-l m.p. 62-67°C. It was found to be identical with 
triacontane on the basis of its elemental analysis (C30H62) and infrared spectrum, 
u'^ '^max 2930 and 2860 cm"' (C-H, saturated), 1460 and 1380 cm"' (C-CH3) and 720 
cm'' (CH2)n- Finally, it was analysed by gas ttqutti chromatography which 
indicated Cy-l to be a mixture of n-alkanes of series C24-C36, (Fig-I) containing 
mainly n-tri-triacontane (28.9%), n-nonacosane (21,2%), n-triacontane (2.9%) 
accompanied by hexacosane, pentacosane and pentatriacontane as minor consit-
ituents .^ 
Petroleum ether-benzene (1:4) solution from the neutral part afforded Cv-2, 
melting point 214-15*'C, [af^u + 23.64 (CHCI3). It gave positive Liebermann-
Burchard and NoUcr's tests and yellow colour with tetranilromelhanc. liicmcntal 
analysis agreed with the formula C30H50O. Infrared showed bands at 3360 and 
1030 cm-' (OH), 1645 cm'' (C=C) and 1385 cm"' (geminal dimethyl), 885 cm"' 
(terminal methylene) (Fig-II). Mass spectrum of the triterpene alcohol gave M'* at 
m/z 426 (11%) with other principal ions m/z 411 / (M-CH3) (6%), 207 (34%), 189 
(77%), and a base peak at m/z 95. It afforded an acetate m.p. 218-220*^0. Infrared 
spectrum of the acetate revealed the presence of terminal methylene, by a band at 
875 cm"'. Some other important bands were observed at 1245 cm"' (acetate), 1640 
cm"' (C=C) and 1730 cm"' (C=0). *H-NMR spectrum (Fig-III) gave the signals at 
5 0.82, 0.87, 0.94, 1.04 (CH3 protons), 1.27, 1.41, 1.46, 1.470 (CH2 protons), 
5 2.03 (OCOCIIO and multiplets at 6 4.28 and 4.77 (>C CHOAc), 5 4.59, 4.67 
(>C=CH2). On the basis of the above physico-chemical data of the compound and 
its derivatives the C^ -2 was identified as lupeol^  (I). 
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Elution of the column with benzene followed by crystallization from 
benzene-ethylacetate gave a colourless amorphous compound (CY-3), m.p. 
259-60°C. It gave positive Liebermann-Burchard test showing it to be a triterpene 
which was confirmed by stannic chloride test. Its ii^Spectruni/(KBr) showed the 
bands at 3415 (OH), 2940 (unsaturation), 2880, 1470, 1450, 1390, 1380 (charac-
teristic of triterpenic skeleton), 1080, 1030 (C-0 stretching and 0-H in plane 
deformation of secondary alcohol) and 815 cm"' (Fig-IV). 
CY-3 on mass spectrometric analysis (Fig-V) showed a molecular ion peak 
at m/z 442 revealing its molecular formula to be C30H50O2, further substantiated by 
elemental analysis. The other abundant ion peaks observed were 442 {M"^ '-18 
(H2O)}, 409 (M^'-HzO-CHs), 339, 302, 287, 271, 245 (100), 220, 203, 202, 189. 
The peaks at m/z 302 and 189 distinguished it to be having a A''' 
characteristic i.e. taraxerene skeleton. CY-3 on acetylation foraied a diacetate, m.p. 
245-47°C. Its mass spectrum (Fig-VI) showed the molecular ion peak at m/z 526 
(C34H54O2) confirming it to be a diacetate and hence in turn CY-3 to be a did with 
one primary alcoholic group and one secondary alcoholic group (ir), other ion 
peaks observed at m/z 511 (M^'-CHj), 466 (M^'-HOAc), 334(a), 329(b), 284 (a-
HOAc), 269 (b-HOAc), 262 (c), 202 (c-HOAc) and 189 (100) (d); tallied with 
those of myricadiol diacetate^, can be explained as shown in the (scheme-I) 
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Benzene and chloroform (1:1) eluate afforded another white crystalline 
CY-4 compound m.p. 159°C, [a]\ - 53.48° (CHCI3). It gave positive Lieber-
mann-Burchard test and responded to tetranitromethane colour test. IR spectrum 
(Fig-VII) showed the band at 3350 and 1050 cm"' (OH) and at 1655 and 840 cm" 
'(C=C). The 'H-nmr spectrum (Fig-VIII) indicated signals at 5 0.7, 0.80, 0.88, 
1.02 (CH3 protons), 3.56 (3a-hydroxyl) and at 5 5.36 (IH, vinyl proton). Spectral 
data and elemental analysis (C29H48O) suggested it to be a p-sitosterol. Its acetate 
m.p. 126"C gave ir bands at 2990, 2880, 1740, 1680, 1470, 1390, 1262 and 970 
cm''. Further derivatisation led to the preparation of benzoate, m.p. 144-45°C and 
3,5-dintro benzoate m.p. 208-12"C. 
For final confirmation gc-ms (Table-1) analysis were performed, using a 
2.54 X 4 m. I.D. Glass column of 1% Dexil 300 G.C. on 100-120 Diatomic CQ at 
260, flow rate 40 ml/min (helium carrier gas) connected through a silicone rubber 
membrane into an AEIMS-9 mass spectrometer (Fig-IX). This has been found to 
consist of the following four components. 
Table -1 
G|<C data of sterols (TMS derivatives) mrf>g¥iinftfHTr 
Components % sterol RRT** 
Cholesterol 0.4 0.60 
Campesterol* 11.0 0.81 
Stigmasterol* 41.5 0.85 
p-sitosterol 47J0 LO 
•Neither glc nor ms techniques are able to distinguish between sterol C24 epimers and these 
compounds may be either named compounds or its C24 epimers. 
** Relative retention time (RRT) is expressed by the ratio of retention time for the substance 
under examination to the retention time of p-sitosterol. 
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The TMS ether of cholesterol, campesterol, stigmasterol and P-sitosterol 
gave molecular ions at m/z 458 (24%), 472 (25%), 484 (59%) and at m/z 486 
(30%) respectively (Table-2). The characteristic peak at m/z 129 at A^  3p-
trimethyl silyloxy steroid for all sterols. The peak at 129 has been identified as the 
fragment originating from the cleavage of ring-A along with the TMS moiety. 
/ 
.tr (CH3)3Si' 
m/z 129 
Similarly, the other characteristic fragmentation from A^  3P-trimethyl 
silyloxy steroid, as reported by Brook,'"^  was series of ions from M '^-129. These-
-iofts^were-ateo prominent(at m/z 329 (100), 343 (100), 355 (36) and 357 (100) in 
the mass spectra of cholesterol, campesterol, stigmasterol and p-sitosterol 
trimethyl-silyloxy derivatives respectively. 
S 
The structural features which distinguish each of these sterols iji the side 
chain /af cholesterol contain CgHn chain, campesterol has a C9H19 chain, 
stigmasterol has C10H19 chain, due to the presence of double bond at carbon 22, 
p-sitosterol has a C10H20 chain. The peaks at m/z 255, 275 were due ot the loss of 
TMS and side chain moieties from the parent compounds of cholesterol and 
campesterol respectively. 
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Table-2 
Mass spectral data of sterols as their trimethylsilyl ether 
Mole Formula High mass species* m/z (A%) Identity 
C27H450siMei 459 (9.8), 458 (24) M'', 443 (12) M''-15, 369 (17), 368 (68) Cholesterol 
M'--90, 355 (9), 354 (11), 353 (36) M'--90-15, 330 (20), 329 
(100) M'--129, 328 (26), 274 (19), 255 (22) M -^-S.C., 247 (15). 
C2gH470siMe.-, 472 (25) M"', 457 (12) M '^-15, 383 (18), 382 (64) M' '-90, Campesterol 
368 (11) 367 (34) M'--90-15, 344 (26), 243 (100) M'"-129, (or 24epimer) 
342 (15), 389(5), 261(14), 255 (17) M'--BC.S.C., 213 (13). 
C29H470siMe3 485 (25), 484 (59) M "^, 469 (15) M*--15, 395 (24) 394 (68) Stigmasterol 
M"--90, 379 (25) M -^-90-13, 355 (36) M'--129, 354 (19.8), (or 24 epimer) 
351 (43), 255 (100) M -^-90-S.C., 215 (23), 213 (27). 
C29H470siMe3 488 (11), 486 (30) M% 471 (13) M '^-15, 397 (22), 396 (73) p-sitosterol 
M '^-90, 382 (12) 381 (36) M -^-90-15, 358 (28), 357 (100), 
M"--129, 356 (18), 275 (16), 255 (19)M^--90-S.C., 213 (19). 
*Only masses between m/z 650 and 205 are recorded as this is the most diagnostic region of" the 
spectrum 
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The product Cy-S, m.p. 87°C showed ir absorption u'^ '^.^ ax at 2900, 1705, 
1480, 1300, 940, 730 and 720 cm"', thereby indicating it to be an aliphatic 
carboxylic acid. Elemental analysis showed the molecular formula to be C24H48O2, 
further confirmed by molecular ion peak at m/z 368. It-gave methyl ester m.p. 
58-59°C. The compound was identified as tetracosnoic acid"(III). 
Cxi6i 
CY-6 on acetylation gave an acetate (CY-6A) m.p. 263-64°C. The ir 
spectrum of the acetate showed absorptions at u""-*"' 1785, 1725, 1265 cm'' charac-
teristic of acetyl function. 
The 'H-nmr spectrum of the compound revealed seven-methyl groups at 
5 0.8 (3H), 5 0.92 (311), 5 1.0 (6H) and 5 1.1 (3H) and one acctoxyl at 8 2.1. In 
addition there was a triplet centered at 8 4.46 for a proton a- to the acetoxyl and a 
signal at 5 5.2 characteristic of the olefinic protons. 
On methylation, CY-6A gave an acetyl methyl ester m.p. 236-37"C. Us 
'H-nmr spectrum also showed methyl functions as signlets at 5 0.78 (3H), 0.9 
(6H), 5 0.92 (3H) and 5 0.98 (3H) and one acetoxyl function as a signlet at 5 2.09. 
A singlet at 5 3.65 showed the ester methoxyl function. The olefinic proton signal 
was at 6 5.28 and a triplet for the proton a-to the acetoxyl at 5 4.46. 
The acetate (CY-6A) on deacetylation gave the genin m.p. 268-70°C. The 
above physical and spectral data of the genin and its derivatives showed that the 
compound is mono-hydroxy mono carboxylic acid. Its identify as Ursolic acid 
(III) was established by comparing the ir spectrum of its acetate with an authentic 
sample of ursolic acid acetate, which was super impossible. 
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COOH 
(III) 
C i ^ 
TLC examination of Cy-T m.p. 261-63°C and its methyl ether m.p. 
156-57°C indicated it to be acacetin.'^ The *H-nmr spectrum of Cy-T-acetate 
(Fig-X) m.p. 204°C showed two hydroxyl and one methoxyl groups. The uv 
spectrum of C^ -7 (Table-3) is comparable with the spectrum of acacetin and the 
'H-nmr values of CY-7A and acacetin diacetate are recorded in (Table-4). 
Table -3 
UV Absorption spectra of CY-7 and acacetin (A,,„ax, nm) 
Reagent CY-7 Acacetin 
MeOH 
NaOMe 
AICI3 
AlCh/HCl 
NaOAc 
NaOAc/HsBOa 
269, 303 SH, 327 
276, 295 sh, 383 
259 sh, 277, 292 sh, 
302, 344, 382 
260 sh, 279, 294 sh, 
300, 338, 379 
276, 297 sh, 358 
269, 309 sh, 331 
270, 303 sh, 328 
275, 295 sh, 363 
260 sh, 277, 291 sh, 
301,344,381 
260 sh, 280, 294 sh, 
301,337,380 
276, 298 sh, 357 
269, 309 sh, 331 
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Band II in methanol has a peak at 269 nm and a pronounced infliction at 
327 nm. AICI3 produces a 55 nm shift of Band I showing thereby a free 
5-hydroxyl group. Sodium acetate, shifts Band II 31 nm indicating the presence of 
a free 7-hydroxyl group. The sodium acetate-boric acid spectra of Cy-T showed a 
blue shift (9 nm) in Band I relative to apigenin (NaOAc/HsBOs) with a decrease in 
its relative intensity, showing thereby a protected 4'-hydroxy group, 
UV, m.p,, and ^H-nmr spectra of CY-7A was found to be identical with that 
of acacetin diacetate (TabIe-4), CY-7 was, therefore, assigned the structure as 5,7-
dihydroxy, 4'-0-methylflavone (IV). 
OCH3 
TabIe-4 
Chemical shifts of protons of CY-7A and acacetin. diacetate 
Assignment 
H-I-8 
H-I-6 
H-I-3 
H-I-2', 6' 
H-I-3', 5' 
OMe/OAc: 
-4' 
-5 
-7 
CY-7A 
2.71(lH,d,J=4Hz) 
3.21(lH,d,J=3Hz) 
3.47 (IH,s) 
2.22 (2H, d, J=9 Hz) 
3.04(2H,d,J=9Hz) 
(6.12) (3H,s) 
7.62 (3H, s) 
7.68 (3H, s) 
Acacetin diacetate 
3.45(lH,d,J=3Hz) 
3.80(lH,d,J=2.5Hz) 
3.63 (lH,s) 
2.20 (2H, d, J=9 Hz) 
3.05(2H,d,J=9Hz) 
(6.14) (3H,s) 
7.57 (3H, s) 
7.67 (3H, s) 
s = singlet, d= doublet, sepctrum run in CDCI3 at 100 MHz, using IMS as internal standard = x 
10.00 Numbers in parentheses show chemical shifts of methoxy protons. 
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CY-8 was eluted from column with benzene-ethylacetate (2:8, 1:9) mixture. 
The glycosidic nature of the product (Cy-S) was evidenced by the positive Molish 
test obtained after hydrolysis. The glycosidic nature was fiirther supported by the 
^H-nmr spectrum of the acetate of Cy-SA (Table-5, Fig-XI) as it showed two 
aromatic acetoxyls at 5 2.46 (3H) and 6 2.27 (3H) and four alcoholic acetoxyls at 5 
1.99 (9H, s, 3-OAc), 5 1.73 (3H, s, OAc) indicating it to be a glucoside or 
galactoside. 
The glycoside gave pink colour with Zn/HCl and red colour on treatment 
with sodium amalgam followed by acidification'^  indicating its flavone or 
flavanone nature. A yellow colour with Wilson boric acid reagent''* and ?i|,iax at 
269 and 333 nm in the uv spectrum indicated it to be a flavone glycoside. It gave a 
brownish green colour with FeCls indicating the presence of hydroxyl group at C-
5. The ir spectrum displayed strong bands at 3400 cm'' (OH) and 1700 cm'' 
(C=0). A red shift of 15 nm with AICI3 further confirmed the presence of a free 5-
OH group. No shift with fused NaOAc, ruled out the possibility of a free hydroxyl 
at 7-position. 
The 'H-nmr spectrum of Cy-SA (Fig-XI), m.p. 100-11°C, showed a sharp 
singlet at 5 6.48 indicating the presence of a C-3 proton of y-pyrone nucleus. The 
presence of one methoxyl group was indicated through a singlet at 6 3.99. The 
remaining singlet in the spectrum was at 5 6.78 and it integrates for one hydrogen 
and can be assigned to an aromatic proton shielded by two ortho and one para 
oxygen and was found to arise from the C-8 proton of 5,6,7-trioxygenated flavone. 
The aromatic region showed a pair of two ortho coupled doublets integrating for 
two protons each centered at 5 7.78 (J=9 Hz) and 5 7.15 (J=9 Hz), attributed to an 
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A2B2 pattern. The shifts were therefore assigned due to 2',6' and 3',5'-protons of 
ring-B respectively. 
CY-8 on hydrolysis with 10% HCI gave an aglycone m.p. 290-92^C (V-a). 
The sugar was identified as glucose by Revalues, co-chromatography with an 
authentic sample and by the formation of osazone. 
Table-5 
Assignment No. of protons Signals 
H-3 
H-8 
H-2',6' 
H-3',5' 
4 Aliphatic OAc of glucose 
moiety 2 
Aromatic OAc 
Aromatic OAc 
Aromatic OCH3 
1 
1 
2 
2 
12 
3 
3 
3 
6.48 (s) 
6.78 (s) 
7.78 (d, J= 
7.15 (d,J= 
= 9Hz) 
=9Hz) 
1.73, 1.99 (s) 
2.27 (s) 
2.46 (s) 
3.99 (s) 
s = singlet, d= doublet, spectrum run in CDCI3, using TMS as interna! standard (5-scale). 
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Demethylation of the aglycone with hydroiodic acid gave a yellow product, 
m.p. >350°C, elemental analysis indicated to the molecular formula CisHioOg. 
Acctyiation of the compound with acetic anhydride and pyridine yielded a 
tetraacetate m.p. at 238-39*^ 0 and showed no depression in melting point on 
admixture with an authentic sample of sceutellarein telraacclalc (V-b). The 
aglycone (V-a) was therefore characterized as sorbifolin by ferric reaction. Rf 
values, spectral and chromatographic comparison with an authentic sample.'^ 
IliCO 
(V-a), R = H 
(V-b), R = Ac 
On the basis of the above colour reactions and examination of the products 
of hydrolysis, the glycoside was identified as flavone glucoside having sorbifolin 
as an aglycone. 
The position of the sugar residue in the glucoside was confirmed by the 
hydrolysis of the methylated glucoside. The partial methyl ether thus obtained was 
characterized as 6-hydroxy 4',5,7-trimethoxyflavone (VI) (m.p. 221°C) by m.p. 
m.m.p. with an authentic sample'^ and ultraviolet spectral analysis with custo-
1 7 
mary shift reagents. 
H3C0. . . ^^ . rx . ^^ 
^ 0 C „ 3 
OCH3 O 
(VI) 
The quantitative estimation of sugar by Somogyis Copper micro method 
showed the presence of one mole of glucose per mole of the aglycone. 
CY-8 was therefore characterized as Sorbifolin 6-gIucoside (VII). 
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STUDY OF THE BASE LEAVES OF CARYOTA URENS 
Well dried and crushed base leaves (2 kg) were extracted successively with 
petroleum ether (60-80°), benzene and methanol at room temperature and at their 
boiling points respectively. The petrol and benzene concentrates on TLC 
examination in petrol-ether as (4:1) solvent system showed at least six major 
spots, having the same Rf values. As the TLC behaviour of both the petroleum 
ether and benzene concentrates was the same, these two were combined (35 gm) 
together Tor iurlher processing. 
Separation into acidic and neutral part; 
The dark green viscous mass (35 gm) was taken in ether, treated with aq. 
solution of potassium hydroxide (15%) and divided into alkali-soluble and alkali 
insoluble parts. The alkali insoluble part (25 gm) was refluxed with alcoholic 
potassium hydroxide (30 gm KOH dissolved in 600 ml of 80% ethanol) for half 
hour. Half of the solvent-was then distilled off and the contents were diluted with 
water (2 liters) and extracted three times with ether. All the ether extracts were 
combined together and washed with water, till free of alkali. The ethereal layer 
was dried over anhydrous sodium sulphate. Sodium sulphate was filtered off and 
ether was recovered to give the neutral part. (« 15 gm). 
The aqueous layer was acidified with hydrochloric acid and extracted with 
ether. The ether extract was washed with water and dried over anhydrous sodium 
siilphalc. The clhcr was removed, a light yellow solid (« 5 gm) was obtained. 
Both the hot and cold extracts of methanol showed almost same spots on 
TLC examination in different solvent systems and therefore were mixed together 
and concentrated under reduced pressure the resultant mass was refluxed with 
petrol, benzene, chloroform, ethylacetate respectively and finally with acetone. 
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The ethylacetate and acetone concentrates on TLC examination in solvent 
system viz. TEF (5:4:1), BPF (36:9:5) and EtOAc: EtMeCO: AcOH: H2O (2:3:1:1, 
5:3:1) showed two compounds with varying concentration. They were combined 
and subjected to column chromatography over silica gel column using benzene-
ethy^cetate (9:1 to 1:1) yield two compounds CY-7 and Cy-S in different fractions. 
They were separated by repeated column chromatography. 
Neutral ^tart; 
The neutral nart (» 15 gm) was subjected to column chromatography over 
neutral alummina (1 Kg) and eluted with petrol, petrol-benzene and petrol-
chloroform in different proportions and monitored by TLC. Following compounds 
CY-1, CY-2, CY-3 and C\-4 were isolated from different pools of identical 
fractions. 
CidU 
Elution of the column with petroleum ether (60-80°) gave a dirty semi-solid 
mass. This was further purified by column chromatography over silica gel. On 
elution with hexane and repeated crystallization from carbon tetrachloride and 
acetone a colourless compound CY-1 m.p. 62-67°C was obtained. This showed an 
alongatcd spot on TLC (silica gel/AgNOa, 5%) in petrol-benzene (4:1) solvent 
system. It was found to be a saturated hydrocarbon, iir\ and the elemental 
analysis, compared with that of triacontane; u^ ax 2930, 2860 (C-H, saturated), 
1460, 1380 (C-CH3), 720 cm'' (CH2)n. 
Analysed for CsoHsz'-
Calcd: C, 85.30; H, 14.69% 
Found: C, 85.56; H, 14.58% 
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For final confirmation it was subjected to glc analysis which indicated this 
product to be a mixture of n-alkanes of the series C24-C36 as given below 
(Table-6). Odd number homologeus predominated as usual. 
Table-6 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
n-alkane 
n-Triacontane 
n-TrirTriacontane 
n-Non-acosane 
n-Triacontane 
n-Heptacosane 
n-Hexatriacontane 
n-Octacosane 
n-Hexacosane 
n-Pentacosane 
n-Pentatriacontane 
(C30H62) 
(C33H66) 
(C29H60) 
(C30H62) 
(C27H56) 
(C36H74) 
(C36H58) 
(C26H59) 
(C35H72) 
(C36H74) 
Composition % 
36.3 
28.9 
21.2 
2.9 
2.0 
2.0 
2.0 
very small quantity 
very small quantity 
very small quantity 
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Further elution of the neutral part with petroleum ether-benzene (1:4) and 
purification by repeated crystallization from methanol-chloroform gave a 
crystalline solid (CY-2), m.p. 214-15°C, [a]\ + 23.64° (CHCI3). It gave positive 
Lieberman-Burchard and Noller's test and yellow colour with tetranitromethane. 
3360, 1030 (OH), 1645 (C=C), 1385 (germinal dimethyl), 885 (terminal 
methylene) 
CY-2 was confirmed as Lupeol by m.p. and mixed melting point with an 
authentic sample. Further confirmation of the identity of the compound was 
obtained by spectral studies and by its derivatisation. 
Acetvlation of C^-2; 
The compound (50 mg) was treated with acetic anhydride (2 ml) and 
pyridine (0.2 ml), allowed to stand overnight at room temperature and then heated 
on a water both for 6 hours. The solid product obtained, after usual work up, was 
crystallized from methanol-chloroform mixture as colourless flakes (60 mg), m.p. 
218-20°C. 
875 (terminal methylene), 1245 (acetate), 1640 (C=C), 1730 (C=0). 
'H-NMR rCDCK^ on 8 scale: 
0.82, .0.87, 0.94, 1.04, 1.27, 1.41, 1.46, 1.70, 2.03, (OCOCH3), 2.28, 4.77 
(>CHOAc). 
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Analysed for C32H52O2: 
Calcd.: C, 82.05; H, 11.11% 
Found: C. 82.14; H, 11.17% 
Elution of the column with benzene, followed by crystallization from 
benzene-ethylacetate gave a colourless amorphous powder, m.p. 259-60°C. It gave 
a positive Stannic chloride test showing it to be a triterpene. 
3415 (OH), 3060, 2940 (unsaturation), 2880, 1470, 1450, 1390, 1380 
(characteristic of triterpenic skeleton), 1080, 1030 (C-0 stretching and 0-H in 
plane deformation of secondary alcohol), 815. 
Mass. m/z; 
M^' 442, 424, 409, 339, 302, 287, 271, 257, 245 (100%), 220, 203, 202, 
189. 
Acetvlation of 0^-3 ; 
The compound ( C Y - 3 ) , (100 mg) was treated with acetic anhydride (2.0 ml) 
and pyridine (1.0 ml) and left overnight at room temperature. After usual work up 
followed by crystallisation from ethanol colourless needles m.p. 245-47°C, were 
obtained. 
Mass. m/z: 
M^- 526, 511, (M^--Me), 466 (Nf--HOAc), 344, 329, 284, 269, 262, 202, 
189(100%). 
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CY-4: 
Elution of the column with benzene-chloroform (1:1) and purification of 
the product obtained from the column by repeated crystallization from methanol-
chloroform afforded white crystalline solid (CY-4) m.p. 159-60°C, [a]^% - 53.48°. 
It gave positive Libermann-Burchard test and yellow colour with tetranitro-
methane. 
Analysed for C29H48O: 
Calcd: C, 84.40; H, 11.72% 
Found: C, 84.46; H, 11.91% 
3350, 1050 (OH), 1655 (C=C), 840 (terminal methyle^. 
'H-NMR. (CDCl^ ) on S scale: 
0.70, 0.80, 0.88, 1.02 (CH3 protons), 3.56 (3a-hydroxyl), 5.36 (IH, vinyl 
proton). 
Acetvlation of 0^-4; 
The above product (100 mg) was acetylated by the usual method, using 
acetic anhydride (2 ml) and pyridine (0.4). The acetate was crystallized from 
methanol-chloroform mixture as colourless flakes m.p. 126°C. 
1740 (C=0), 1680 (C=C), 1262 (acetate), 970 (terminal). 
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Benzoate; 
CY-4, (50 mg) was dissolved in minimum amount of pyridine and benzoyl 
chloride (1 ml) was added to it. The mixture was heated over a boiling water bath 
for 8 hours, cooled to room temperature and poured into crushed ice with slining. 
The solid obtained was washed with aqueous solution of potassium hydroxide 
(2%) followed by excess of water. The solid was crystallized from methanol, m.p. 
I44.45OC (35 mg). 
3.5-Dinitrobenzoate; 
Cv-4, (50 mg) was treated with freshly prepared 3,5-dinitrobenzoyl 
chloride (60 mg) and pyridine (0.5 ml) and heated over a water bath for 45 mints. 
After usual work up the crude derivative was crystallized from acetone and 
methanol m.p. 208-12°C. 
Finally gc-ms analysis of the sterol (TMS derivative) indicated it to be a 
mixture of cholestrol (M *^ 458), campesterol (M*' 472, m/z 457, 383, 382, 368, 
344, 255,213 etc.), stigmasterol (M "^ 484, m/z 469, 395, 394, 379, 355, 354, 255, 
215, 213 etc) and p-sitosterol (IvT' 486, m/z 471, 397, 396, 382, 357, 275, 255, 
213 etc.). 
Alkali soluble part; 
The yellow acidic part (w 5 gm) was dissolved in benzene-ether (8:1, v/v) 
and chromatographed over silica gel (300 gm). Mainly two products were obtained 
marked as Cy-S & CY-6. 
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On elution with petroleum ether (60-80°) Cy-S, m.p. 87°C was obtained. 
This appeared to be a saturated (negative tetranitromethane test) aliphatic acid 
u„,ax 2900, 1300, 940 (OH), 1705, 1480 and 730, 720 cm-* (CH2)„. 
The methyl ester of Cy-S was prepared by treatment with absolute meth-
anol. On crystallization with acetone, low melting (58-59°C) crystals were 
obtained. 
Further elution of the column with ethylacetate, a colourless product was 
obtained. It was crystallized from chloroform-methanol as colourless shining 
needles, m.p. 284-88*'C. It appeared to be ursolic acid on the basis of its m.p., 
m.m.p. and co-TLC with an authentic sample. Its identity as Ursolic acid was 
further supported by derivitisation of the CY-6. 
Acetylation of Cx-6; 
Acetate was prepared by usual method, m.p. 263-64°C. It showed no 
depression in melting point when mixed with an authentic sample of ursolic acid 
acetate. 
IR 1)""^ °' cm"'-
1785, 1725, 1265* 
' H - N M R (CDCl.). on S scale: 
0.8 (3H, s), 0.9 (s), 0.92 (3H, s), 1.0 (6H, s), 1.1 (3H, s), 2.1 (s), 4.46 (t), 
5.26 (m). 
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Mass. m/z; 
498 (M -^), 438, 249, 203, 189, 
Acetyl methvl ester; 
The above compound was treated with diazomethane. After usual work up 
followed by crystallization from methanol gave colourless needles m.p. 236-37°C. 
^H-NMR rCDCl^ ^ on 8 scale: 
0.78 (3 H, s), 0.9 (6H, s), 0.92 (3H, s), 0.98 (3H, s), 0.98 (s), 2.09 (s), 3.65 (s), 
4.46 (s), 5.28 (m). 
Mass. m/z; 
512 (M"'), 452, 262, 249, 203, 184. 
CY-7 (60 mg) was refluxed with dimethyl sulphate (0.7 ml), anhydrous 
potassium carbonate (1 gm) in dry acetone (100 ml). After usual work up a methyl 
ether corresponding to trimethyl ether of apigenin (55 mg) m.p. 156-57^C was 
obtained. 
5.7-Diacetoxv. 4'-0-methvlflavone (Cy-TA ;^ 
CY-8 (100 mg) was acetylated with pyridine and acetic anhydride. On 
crystallization from CHCla-MeOH colourless needles m.p. 204°C (80 mg) were 
obtained. 
^H-NMR (CDCI3) on S scale; 
2.71 (IH, d, H-I-8), 3.21 (IH, d, H-I-6), 3.47 (IH, s, H-I-3), 2.22 (2H, d, 
H-I-3',6'), 3.04 (2H, d, H-I-3',5'), 6.12 (3H, s, OMe-I-4'), 7.62, 7.68 (s, 3H, each, 
OAc-5,7 respectively). 
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UV with shift reagents. X^^^ nm; 
MeOH 269, 303 sh, 327 
NaOMe 276, 295 sh, 383 
AICI3 259 sh, 277, 292 sh, 302, 344, 382 
AICI3/HCI 260 sh, 279,294 sh, 300, 338, 379 
NaOAc 276, 297 sh, 358 
NaOAc/HsBOs 269, 309 sh, 331. 
QxzSi 
CY-8 was crystallized from ethylacetate-methanol as yellow needles, m.p. 
>310°C. 
Analysed for C22H22O11: 
Calcd.: C, 57.14; H,4.76% 
Found: C, 57.20; H, 4.80%. 
MeOH 
AICI3 
AICI3/HCI 
NaOAc 
NaOAc/H3B03 
NaOMe 
269, 333 
280, 290, 348, 375 sh 
280, 291, 348, 375 sh 
269, 375 
271,334 
370, 388 
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3400 (OH), 1700 (C=0). 
Acetvlation of C^-8; 
A crystalline glycoside (35 mg), was heated with acetic anhydride (3 ml) 
and dry pyridine (1.5 ml) at 100°C for 3 hours. The reaction mixture was cooled at 
room temperature and poured over crushed ice. The separated solid was filtered, 
washed well with water and dried. On crystallization from dilute ethanol it gave 
colourless crystals (25 mg), m.p. 110-1 l"C. 
' H - N M R ( C D C U on 5 scale; 
6.48 (IH, s, H-3), 6.78 (IH, s, H-8), 7.15 (2H, d, J=9 Hz, H-3',5'), 7.78 
(2H, d, J= 9 Hz, H-2',6'), 3.99 (3H, s, OCH3-7). 2.27 (3H, OAc-4'), 2.46 (3H, 
OAc-5'), 1.99 (9H, s, 3 x OAc), 1.73 (3H, s, OAc). 
Acid hydrolysis of Cy-S; 
The glycoside (100 mg) was dissolved in 25 ml of 10% aqueous HCl-
MeOH (1:1) and heated on a water bath. The hydrolysis appeared to be completed 
within 30 minutes. The heating was continued for two hours to ensure complete 
hydrolysis. After leaving overnight, the yellow aglycone thus separated out was 
filtered, washed well with water and dried. The crude product on crystallization 
from methanol gave yellow needles (70 mg), m.p. 290-92 G<it^ showed no 
depression on admixture with an authentic sample of sorbifolin. 
Analysed for C16H12O6: 
Calcd.: C, 64.00; H, 4.00% 
Found: C, 63.96; H, 3.98%. 
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UV with shift reagents. X,n,„^  nm; 
MeOH 253,308 
AICI3 263,323 
NaOAc 254,309 
3260, 1655, 
Acetvlation of Sorbifolin; 
Sorbifolin (25 mg) was heated under reflux with acetic anhydride (2.5 ml) 
and fused sodium acetate (100 mg) on a water bath for two hours. After cooling, 
the mixture was poured over crushed ice and left overnight. The solid was 
collected, washed with water and dried, on crystallization from ethanol it gave 
clolurless needles (18 mg), m.p. 238-39'^ C. 
Analysed for C22H18O9: 
Calcd.: C, 61.95; H, 4.26% 
Found: C, 62.03; H, 4.30%. 
' H - N M R (CDCUl on 6 scale: 
7.90 (2H, d, J=9 Hz, H-2',6'), 7.28 (2H, d, J=9 Hz, H-3',5'), 6.60 (IH, s, 
H-8), 6.58 (IH, s, H-3), 3.80 (3H, s, OCH3-7). 2.42 (3H, s, OAc-5), 2.35 (6H, s, 
OAc-4',6). 
Methylation of Sorbifolin; 
Sorbifolin (20 mg), dimethyl sulphate (0.5 ml), anhydrous potassium 
carbonate (1.0 gm) and acetone (100 ml) were refluxed for 24 hours. The reaction 
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mixture was filtered and the residue washed several times with hot acetone. On 
distilling off the solvent, a brown viscous semisolid mass was left behind. It was 
washed with hot petroleum ether to remove the excess of dimethyl sulphate. The 
solid residue on crystallization from ethylacetate-methanol gave colourless needles 
(10mg),mp. 188-89°C. 
Analysed for CigHigOe: 
Calcd.: C, 66.66; H, 5.26% 
Found: C, 66.61; H, 5.23%. 
Chromatographic identification of sugar; 
The acidic filtrate, left after filtering the aglycone was extracted with ether 
and then with ethylacetate to ensure the complete removal of the aglycone. The 
solution was concentrated to a syrup in vacuum over NaOH pellets. The 
concentration was continued till the syrup was neutral to litmus paper. The syrup 
was chromatographed on Whatman No. 1 filter papers using butanol-acetic acid-
water (4:1:5) and butanol-water-ethanol (60:28.5:16.5) as solvent systems, 
employing descending techniques. Authentic sugars were used as checks. The 
chromatograms were run for 24 hours and after drying at room temperature were 
sprayed with aniline pthalate and p-anisidine phosphate solutions. The 
chromatograms on drying at 100-05°C showed the presence of only glucose. 
Estimation of sugar: 
The anhydrous glycoside (20.5 mg) was hydrolysed by refluxing for two 
hours with 2% H2SO4. After cooling overnight, the aglycone was fihered, washed, 
dried and weighed (13.2 mg). Thus the ratio to the glycoside is 64.3% and this 
ratio indicates the presence of one mole of sugar per mole of the aglycone. 
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The quantitative estimation of sugar by Somogyis copper micro method 
gave the value (0.44 ml) which corresponds to 1 mole of sugar / mole of aglyconc. 
6-Hvdroxv-4'.5.7-trimethoxvflavone; 
Glycoside (30 mg) was dissolved in dry acetone and refluxed with an 
excess of dimethyl sulphate (1.2 ml) and fused potassium carbonate (3 gm) for 36 
hours on a water bath. The mixture was filtered and the residue was washed with 
hot acetone. After distilling off the solvent from the filtrate brown residue was Jeft^ 
«€hiftd. The excess of dimethyl sulphate was removed by washing the methylated 
product several times with hot petroleum ether. It was hydrolysed by heating with 
7% H2SO4 for two hours. The reaction mixture was left overnight, a faintly 
yellowish powder separated out. It was filtered washed with water and dried. On 
several crystallization from methanol it gave straw needles (16 mg), m.p. 22l"c. 
Analysed for C18H16O6: 
Calcd.: C, 65.85; H, 4.87% 
Found: C, 65.81; H, 4.82%. 
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